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| | 
' 
In the United States Circuit Court, | 
NORTHERN DISTRICT OF NEW YORK. | 
ne 
a 3 New JERSEY PaTentT Company and 
: NaTionaL PHonocrapyH Company, 
44 Complainants, 
F vs. 
4 In Equit 
> E GrorGE G. SnowpeEen, JAmMeEs H. cons Patent 
4 SNowDEN and Henry McSweeney, No. 713,209. 
: doing business as a co-partner- 
5 ship under the name and style of 
4 the Indestructible Phonographic | 3 
+ ‘i Record Company, 
Defendants. 
1 To THE HONORABLE THE JUDGES OF THE Crrcuir CouRT 
OF THE UNITED SraTES FOR THE NORTHERN Dis- 


~ x TRICT OF New YorE: 


New Jersey Patent Company, a corporation created, 
organized and existing under and by virtue of the laws 4 
of the State of New Jersey, and having its principal | 
office at West Orange, County of Essex in said State, 
3 . and National Phonograph Company, a corporation cre- 

ated, organized and existing under and by virtue of the 

laws of the State of New Jersey, and having its princi- 

pal office at West Orange, County of Essex in said 

State, both citizens of the State of New Jersey, bring 

| this, their bill of complaint against George G. Snowden 

~ yg and Henry McSweeney, both citizens and residents of 
a the State of Pennsylvania, and James H. Snowden, a 
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citizen and resident of the State of Indiana, co-partuers, 
doing business under the name and style of the Inde- 
structible Phonographic Record Company, and having 
jointly a regular and established place of business at 
No. 226-236 Hamilton Street, in the City of Albany 
and State of New York, within this District, wherein 
some of the acts of infringement bereinafter complained 
of were committed. 


And thereupon your crators complain and say : 


1. That heretofore and before the 5th day of March, 
1898, Thomas A. Edison, being then as now a resident 
of Llewellyn Park, West Orange, in the County of 
Essex and State of New Jersey anda citizen of said 
State, was the original, first and sole inventor of a cer- 
tain new and useful improved process of duplicating 
phonograms, not known or used by others in this 
country before his invention or discovery thereof, and 
not patented or described in any printed publication 
in this or any foreign country before his invention or 
discovery thereof, or more than two years prior to his 
application for a patent therefor in this country, as 
hereinafter set forth, and not in public use or on sale 
in this country for more than two years prior to his 
said application, and which had not been abandoned, 
and which invention or improvement was not first pat- 
ented or caused to be patented by the said inventor 
or his legal representatives or assigns in a foreign 
country upon an application filed more than seven 
months prior to the filing of the said application in 
this country. 


2. That the said Edison, being as aforesaid, the 
- original, first and sole inventor and discoverer 
of the said improved process of duplicating phono- 
grams, made application in writing to the Commis- 
sioner of Patents of the United States for the grant of 
Letters Patent therefor, and paid into the Treasury of 
the United States the fees required by law, and then 





Raymond R. Wile 
Research Library 





SKX—— 








? “3 Bill of Complaint. , & 
ie 9 
‘ and there fully and in all respects complied with all 1 
q the necessary conditions and requirements of the stat- 
> ie utes of the United States in such case made and pro- 
ws 4 vided. And thereupon, due examination having been 


made by the Commissioner of Patents as to the nov- 

elty and utility of the said invention as provided by 

law, the Commissioner of Patents caused to be issued 

to the said Edison Letters Patent in due form of law 

under the seal of the Patent Office of the United 

- “ States, signed by the Commissioner of Patents and 10 | 
4 bearing date the 11th day of November, 1902, and 

numbered 713,209; and that the said Letters Patent : 

did grant unto the said Edison and unto his heirs and 

assigns for the term of seventeen years from the date ) 

thereof, the exclusive right to make, use and vend the | 


= said invention throughout the United States and the 
territories thereof, as by reference to said Letters 
Patent or to a duly authenticated copy thereof, ready 
in Court to be produced, will more fully and at large 
appear. li 
— 


3. That on or about the 16th day of December, 1902, 
the said Thomas A. Edison by an instrument in writ- 
ing, bearing that date duly signed and delivered, 
and recorded in the United States Patent Office on 
the 18th day of December, 1902, in Liber D 66, 

v 7 p. 473 of Transfers of Patents, did sell, assign 
i and transfer to your orator, National Phongraph 
Z Company, its successors or assigns, the entire _ 
; | right, title and interest in and to the aforesaid 1% 
| invention and Letters Patent, with all rights of 
| action, claims aud demands for damages or profits 
ww x which he had, has or may have for past infringement, 
q and full right to sue for and collect the same, as by 
reference to said instrument or to a duly authenticated 
copy thereof, ready in Court to be produced, will more 


— == 


2 fully and at large appear. And that, further, on or 

4 about the 28th day of March, 1906, your orator, National 
_ Phonograph Company, by an instrument in writing 

“qa. bearing that date duly signed and delivered, and 
‘ : 
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recorded in the United States Patent Office on the 
3lst day of July, 1906, in Liber V. 74, page 200 of 
Transfers of Patents, did sell, assign and transfer to 
your orator, New Jersey Patent Company, its suc- 
cessors: or assigns, the entire mght, title and in- 
terest in said invention and Letters Patent with all 
rights of action, claims or demands for damages and 
profits for past infringement which it had, has or 
may have, with full right to said assignee to sue for 
and collect the same, as by reference to said instru- 
ment or to a duly authenticated copy thereof ready 
in Court to be produced will more fully and at large 


appear. 


4, That your orator, New Jersey Patent Company, 
has been, since the 28th day of March, 1906, and is 
now, the sole and exclusive owner of the said Letters 
Patent No. 718,209, and of all claims for infringement 
and violation thereof; that on or about the 
28th day of March, 1906, your orator, New 
Jersey Patent Company, granted unto your 
orator, National Phonograph Company an exclusive 
license under said patent for the manufacture, use 
and sale throughout the United States and its terri- 
tories of cylindrical phonograph records made in ac- 
cordance with the invention covered by said patent ; 
that your orators, New Jersey Patent Company and 
National Phonograph Company have been and are, 
save for the doings of the said defendants aud others 
acting in concert with them, in the exclusive posses- 
sion of the said rights and privileges, and are en- 
titled to the exclusive use, benefit and advantage of 
the said invention and improvements. 


5. That the said invention described in the said Let- 
ters Patent No. 713,209 is of great commercial value 
and practical utility and has been introduced into ex- 
tensive public use by your orators ; that your ora- 
tors have spent large sums of money in manufactur- 


ing and introducing phonograph records made in 


2 " . 
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accordance with the said invention; and that your 
orators have at all times stood ready and still stand 
ready and are able to supply all public demands for 
the use of the said invention of the aforesaid Letters 
Patent. 


6. That the said defendants, well knowing the prem- 
ises and the rights secured to your orators as afore- 
said, but contriving to injure your orators and to 
deprive them of the benefits and advantages which 
might and otherwise would accrue unto them from the 
said invention, did, jointly, after the grant of said Let- 
ters Patent and before the commencement of 
this suit, as your orators are informed and believe 
and therefore aver, within the Northern Dis- 
trict of New York aforesaid and elsewhere in 
the United States, without the license or allowance of 
your orators or either of them and against the will 
and protest of your orators, and in violation of their 
rights, unlawfully and wrongfully use or cause to be 
used and are now using or causing to be used the said 
improved process of duplicating phonograms, as set 
forth and claimed in the Letters Patent aforesaid, and 
did use or cause to be used as aforesaid, the said in- 
vention in the manufacture of phonograms; and that 
they still continue so to do, and that they threaten to 
continue the aforesaid unlawful acts to a large extent, 
all in defiance of the riglits secured to your orators as 
aforesaid, and to their great and irreparable loss and 
injury, by which your orators have been and still are 
being deprived of yreat gains and profits, which they 
might and otherwise would have obtained, but which 
have been received aud enjoyed by the said defendants 
through their said unlawful acts and doings. And 
your orators further show that they have caused notice 
to be given to said defendants of said infringement 
and of the rights of your orators in the premises, and 
requested defendants to desist and refrain therefrom, 
but that said defendants disregarded said notice and 
refused to desist from said infringements and still con- 
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tinue to employ the improved process embodying said 
invention in the manufacture of phonograms ; and your 
orators further show that as to the number of phono- 
grams which have been, by the defendants as afore- 
said, unlawfully made, and as to the extent of the gains 
and protits received and enjoyed by them from such 
unlawful making, your orators are ignorant and pray a 
discovery thereof. 


7. That the manufacture of phonograms by the em- 
ployment of the invention set forth in your orator, 
New Jersey Patent Company's, Letters Patent No. 
713,209 aforesaid Ly the defendants and their prepa- 
ration for and avowed determination to continue the 
same in disregard and defiance of the rights of your 
orators, have the effect to encourage and induce others 
to venture to infringe said Letters Patent. 


And your orators therefore pray : 


1. That the said defendants, George G. Snowden, 
James H. Snowden and Henry McSweeney, and each 


and every of them, may be required by a decree of © 


this Honorable Court to account for and pay over to 
your orator, New Jersey Patent Company, such gains 
and profits as have accrued or arisen or been earned or 
received by the said defendants or any of them by 
reason of the said unlawful doings; and that upon en- 
tering the decree against the defendants, your Honors 
may assess or cause to be assessed under your direc- 
tion the said defendants’ unlawful profits, and in addi- 
tion thereto the damages sustained by your orators by 
reason of the said infringement ; and that your Honors 
may increase the actual damages to a sum equal to 
three times the amount thereof under the circumstances 
of the unlawful and unjust infringement. 


2. That the said defendants, George G. Snowden, 
James H. Snowden and Henry McSweeney, and 
their servants, clerks, agents, attorneys, em- 
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ployees, workmen and confederates, and each and 
every of them, may be perpetually restrained and 
enjoined by the order and injunction of this 
Honorable Court from directly or indirectly employ- 
ing the invention of the Letters Patent aforesaid in 
the manufacture of phonograms, and from any and all 
further infringement upon or violation of the said 
Letters Patent in any way whatsoever, and that they 
and each and every of them be ordered to deliver to 
your orators for destruction all molds and other ap- 
paratus used by the said defendants in the carrying 
on of said process covered by the said Letters Patent 
No. 713,209, and that the said defendants may be de- 
creed to pay the costs of this suit. 


3. That your Honors will grant unto your orators a 
preliminary injunction issuing out of and under the 
seal of this Houorable Court, enjoining and restrain- 
ing the said defendants and each of them to the same 
purpose, tenor and effect as hereinbefore prayed for 
with regard to said perpetual injunction. 


4, And that your orators may have such other and 
further relief as to this Honorable Court shall seem 
meet and as shall be agreeable to equity. 


To the end therefore, that the said defendants may, 
if they can, show why your orators should not have 
the relief prayed for, and may full, true and direct 
answer make, but not under oath (answer under oath 
being hereby expressly waived), according to the 
best- and utmost of their knowledge, remem- 
brance, information and belief, to the several 
matters hereinbefore averred and _ set forth, as 
fully and particularly as if the same were repeated 
paragraph by paragraph and the said defendants spe- 
cifically interrogated, may it please your Honors to 
grant unto your orators a writ of snbpena ad respond- 
endum, issuing out of and under the seal of this Hon- 
orable Court, directed to the said defendants, George 
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G. Snowden, James H. Snowden and Henry McSwee- 
ney, commanding them by a certain date and under a 
certain penalty to be and appear in this Honorable 
Court, then and there to make answer to this bill of 
complaint and to perform and abide by such orders 
and decrees herein as to this Court may seem just. 
And your orators will ever pray, etc. 
New JERSEY Patenr Company, 
By Harry F. MIcier, 
Secretary. 
NATIONAL PHONOGRAPH COMPANY, 
By ALPHONSE WERTEE, 
Secretary. 
Louts Hicks, 
Of Counsel and Solicitor for Complainants. 
Dyer Smits, 
DeLos HoLpey, 
Of Counsel for Complainants. 


STATE OF NEW JERSEY, | 
: Ss. : 
County of Essex, 


Harry F. Mivier, being duly sworn, deposes 
and says that he is the secretary of the New 
Jersey Patent Company, one of the complainants 
named in the foregoing bill of complaint; that he has 
read the same and knows the coutents thereof to be 
true except as to those matters stated to be alleged on 
information and belief, and as to those matters he be- 
lieves it to be true; that the reason why this verifica- 
tion is not made by the complainant, the New Jersey 
Patent Company personally, is because said complain- 
ant is a corporation. 

Harry F. MILxer. 


Snbscribed and sworn to be- 
fore me this 10th day s 
August, 1909. 
Anna R. Kien, 
[L. 8.] Notary Public, 
State of New Jersey. 
Commission expires June, 1913. 
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State oF NEw JERSEY, ae 3 
County of Essex. ee 


ALPHONSE WESTEE, being duly sworn, deposes and 
says that he is the secretary of the National Phono- 
graph Company, one of the complainants named in the 
foregoing bill of complaint ; that he has read the same 
and knows the contents thereof to be true except as to 
those matters stated to be alleged on information and 
belief, and as to those matters he believes it to be 
true ; that the reason why this verification is not made 
by the complainant, the National Phonograph Com- 
pany, personally, is because said complainant is a cor- 
poration. 

ALPHONSE WESTEE. 


fore me this 10th day of 


Subscribed and sworn to ret 
August, 1909. \ 


Anna R. Kien, 
[u. 9. ] Notary Public, 
State of New Jersey. 
Commission expires June, 1913. 
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UNITED STATES CIRCUIT COURT, 
NortTHERN District or New York. 


New Jersey Patent Company and 
NatronaL PHoNoGRAPH COMPANY, 


Indestructible Phonographic Rec- 
ord Company, 


Complainants, | 
a In Equity 
No. 7240. 
GEoRGE G. SnNowpen, James H. On Fcteacs Pat- 
SNOWDEN and Henry McSweeney, tent No. 713,- 
doing business as a co-partuership 209. 
under the name and style of the | 


Defendants. 


Replication to Answer. 


These repliants, saving and reserving to themselves 
all and all manner of advantage of exception, which 
may be had and taken to the manifold errors, uncer- 
tainties and insufficiencies of the Answer of the said 
defendants, for replication thereunto saith, that they 
do and will aver, maintain and prove their said bill to 
be true, certain and sufficient in the law to be answered 
unto by the said defendants, and that the Answer of 
the said defendants is very uncertain, evasive, and in- 
sufficient in law to be replied unto by these repliants ; 
without this, that auy other matter or thing in the said 
Answer contained, material or effectual in the law to 
be replied unto and not herein and hereby well and 
sufficiently replied unto, confessed or avoided, tra- 
versed or denied, is true; all which matters and things 
these repliants are ready to aver, maintain and prove 
as this Honorable Court shall direct, and humbly pray 
as in and by their said bill they hath already prayed. 


Dated December 6, 1909. 
Louis Hicks, 
Solicitor for Complainants, 
71 Nassau Street, 
New York City. 
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UNITED STATES CIRCUIT COURT, 


NorTHERN District oF New YORK. 








‘ New Jersey Patent Company and 
NATIONAL PHONOGRAPH COMPANY, | 
Complainants, 
ies | In Equity 42 
No. 7240. 
George G. Syowpen, James H.\o, Letters Pat- 
a SNowDEN and Henry McSweeney, ent 
q doing business as a co- partnership No. 713,209. 
4 under the name and style of the | 
Indestructible Phonographic Rec- | 
ord Company, 
Defendants. 
43 


Present: Dyer Situ, Esq., and MELVILLE CHURCH, 
Esq., for the complainants, and Watrer A. Scort, 
Esq., for the defendant. 


Deposition of witnesses examined on behalf of the 
complainants, pursuant to notice which is hereunto 
annexed, at Edison Laboratory, Orange, N. J., January 
llth, 1910, before Anna R. Klehm,a Notary Public 
for the State of New Jersey, beginning at 10.30 a. m. 


STEPHEN C. Porrer, a witness produced on behalf of 44 
complainant, having been duly sworn, deposes and 
says as follows, in answer to questions propounded to 
him by Mr. Church, of counsel for complainant : 

Q. 1. Please state your name, age, residence and 
occupation ? 

A. Stephen C. Porter, 46 years, Martinsville, N. J., 
Phonograph business, or talking machine business, 

a Q. 2. In what branch of the talking machine busi- 
, ness are you engaged ? 
™. A. In making records voeally. 
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Q. 3. State whether or not you have af any time 
been interested in the production of matrices for form- 
ing what are known as gold-molded records ? 


The question is objected to as irrelevant and 
immaterial in that the issue of this case is no 
way concerned with the production of matrices 
by gold-moulding or otherwise, but under the 
claims of the patent in suit is restricted to the 
production of records from matrices regardless 
of the manner in which the matrices are formed. 


A. In an experimental way, but never actually man- 
ufacturing them, except to demonstrate that it could 
be done. 

Q@. 4. Will you please tell us in your own way how 
you are interested in this project and what you did in 
that direction ? 


It is agreed that the objection entered to the 

last question apply to this and all succeeding 

_ questions in the same line of examination, 
without the necessity of repetition. 


A. Mr. James K. Reynard came to me and repre- 
sented that he had invented a process for depositing 
gold on cylinder master records and that he owned the 
right to do what he wished with it. He proposed 
that [ follow some experiments with him at 241 West 
23d St., N. ¥. C., and I entered into an agreement 
with him and John O. Prescott, to carry on these ex- 
periments, Mr. Prescott and myself furnishing the 
money for all apparatus and necessary expenses. Mr. 
Prescott was -to have the use of such process for the 
American Record Company of which he was part 
owner. On June 19th, 1906 I sailed to London and 
sold the process to Russell Hunting Record Company 
of London, and on or about May, 1907, I became con- 
vinced, as also did Mr. Prescott, that we were bur- 
dened with the apparatus we had and that we were 
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told that Mr. Reynard had no real rights to the inven- 
tion and I met Mr. Matthews of the Indestructible 
Company and sold him the entire apparatus for prac- 
tically cost, and installed it at their laboratory on 
Livingston Street in Brooklyn, N. Y. 

Q. 5. In your last answer you referred to the Inde- 
structible Company ; is that the full title of the com- 
pany, and if not, will you give the full title ? 

A. I think it is the Indestructible Phonographic 
Record Company. 

Q. 6. Will you please examine sketch which I now 
show you and state what it represents ? 

A. It represents the compartment and apparatus for 
depositing gold on a record. 

Q. 7. A sketch of what apparatus ? 

A. The ove I sold to Matthews. 

Q. 8. Before we get farther I will ask you to state 
what Mr. Matthews’ position was with the Inde- 
structible Phonographic Record Company ? 

A. He was the Manager of the Recording Depart- 
ment. 

Q. 9. Now will you please describe the apparatus 
that you sold to the Indestructible Phonographic Rec- 
ord Company, as you have stated, making use of the 
sketch that you you still hold purporting to represent 
that apparatus, and referring where necessary for 
clearness to the numerals that are found on the 
sketch ? 

A. Essentially it was a glass cylinder, over which a 
glass plate was placed, which had been ground 
carefully with the top of the cylinder; the glass cyl- 
inder rested on another glass plate, which was also 
ground carefully with the bottom of the cylinder. 
The glass cylinder is numbered 1, and the plate is 
numbered 2 on this sketch. Inside of the cylinder 
was placed a brass mandrel 4, on a bress plate 5, 
through which was steel spindle 6, which held the 
plate and mandrel, and there were holes leading 
through the bottom plate 3, one for the spindle 6, one 
for exhausting the air from the cylinder 1, and the 
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4 spindle passed through a nut 8, which extended 
4 through plate 3. There was a rubber gasket 9 be- 
. tween plate 3and nut 8, and on the top of nut 8, which 
ad 4 projected through plate 3, which was threaded at the 
3 upper part,a nut 10 was serewed which drew the 
gasket 9 closely against plate 3, thereby excluding any 
escape of air. A small arm 11 was inserted in spindle 
6 at right angles, another arm 12 was attached to a rod 
13 which was a part of a machine which rotated 
thereby turning the arm 11, which rotated the mandrel 
in the cylinder 1. Steel balls 14 were placed between 
the nut 10 and another collar 15, on which the man- 
drel 4 rotated. A cup 16, which held glycerin or oil 
a was placed on spindle 6, and kept in close contact with 
~ 4 the nut 8, thereby preventing any air from passing 
% into the chamber 1. Through two holes in the plate 
3, two wires of platinum encased in two plugs 20 en- 
tered into the cylinder 1 and connected with an anode 
_. and cathode 24, held into position by platinum wires 
3 55 96. The air was exhausted from cylinder 1 by tube 
~ E. 27, which extended through hole 7. The gold anode 
and cathode 24 were placed upon a strip of mica 21, 
through a hole 25, and turned over and hung on the 
platinum wire 26. The bottom was then put through 
3 a hole 22 and drawn tightly so that it would stay in as 
- close contact as possible with the strip of mica 21. A 
small piece of mica 25 was placed over the spot where 
re the platinum. wire went through the overlapping piece 
| , of gold, which projected through the mica, to avoid 
56 any escape of electrical current. The platinum wire 
26 extended through glass tubes 19, which were con- 
nected to the plugs 20, down through the plate 3, and 
connected to a spark coil, which furnished the neces- 
sary electric energy for the deposit of gold. 
. Q. 10. In what form was the gold employed in this 
a apparatus ? 
3 A. The gold in the chamber was two strips, each 
* . about } of an inch wide, and 5 one-thousandths of an 
q inch thick, 24 karats fine. 
Q. 11. Will you now please tell us how this 
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apparatus was operated and what the result was of the 
operation ? 

A. A wax master record was put on the brass man- 
drel contained in the cylinder 1, and the glass plate 
was then placed on top of the cylinder, after having 
placed between them a preparation of bees wax and 
tallow, to prevent any escape of air; the air was then 
exhausted from the chamber until a vacuum was ob- 
tained or as close to a vacuum as possible. The man- 
drel on which the wax master was placed was then 
rotated and the current from the spark coil turned on. 
If the proper amount of air had not been exhausted, a 
reddish light appeared, the current was then turned off 
and the air exhausted until it was thought a vacuum 
had been obtained, and the current would then be 
turned on again, and when a light violet ray appeared, 
the curreut was allowed to remain turned on until the 
proper amount of cold had been deposited on the wax 
record. The current was then turned off and the air 
allowed to enter the chamber, the top plate would be 
removed and the wax record taken off. 

Q.12. State, if you know, how this gold film applied 
to the wax record was utilized after it and the wax 
record were removed from the apparatus you have 
described ? 

A. The gold film still adhering to the wax record, is 
placed in a bath, containing copper sulphate and oil of 
vitrol and certain proportions iu which is a copper 
anode, and copper is then deposited on the gold film 
by a process known as electrotyping, until the 
desired quantity of copper had been obtained. It is 
then removed from the bath and either backed by 
brass cylinder which is sweated on or if the deposit 
of copper has been sufficient, it is used without any 
backing. — 


The question and answer objected to as irrele- 
vant and inmaterial in that the question does 
not appear to be directed to what defendant 
has done nor the answer to relate thereto. A 
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61 
further objection is made in that it does appear 
that the question calls for the witness’ testi- 
mony as to what he has witnessed or done . 
himself, and, therefore, may call for his hearsay 
knowledge. 


Q.13. State, if you know, who installed this appara- 
tus that you have described as having been sold to 
the Indestructible Phonographic Record Company ? 

62 A. I dil. 

Q. 14. When was this sale effected, and when was 
installation made ? 

A. About the month of May, 1907. 

Q.15. After the installation of this apparatus at 
the place of. business of the Indestructible Phono- 
graphic Record Company in Brooklyn, did you or not 
ever see the apparatus there again, and if so, please 
state when ? 

A. About two or three weeks after I had installed 

63 it, I was in Mr. Matthews’s office and through a door 
which was opened, I got a glimpse of the apparatus. 

Q). 16, State whether or not on the occasion last 
mentioned, anything was said by you or by Mr. Mat- 
thews with relation to the apparatus or its working, 
and if so, state what was said ? 


The question is objected to as hearsay as to 
what Mr. Matthews suid. 


64 A. I said to Mr. Matthews “ Well, how is the gold- 
moulding outfit that I sold you,’ and he said “ All 
right.” 

Q. 164. During the course of your deposition, you 
bave used a sketch in connection with your description 
of the apparatus sold to Indestructible Phonographic 
Record Company, will you please state under whose 
direction this sketch was made and for what pur- 
pose ? 

A. Under my direction to show how the apparatus 
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was operated, which I sold to Indestructible Record 
Company. 

Q. 17. Please state approximately when this sketch 
was made ? 

A. July 7, 1909. 


Counsel for complainant here offers in evi- 
dence sketch referred to by the witness and the 
same is marked ‘‘ Complainant’s Exhibit, Porter 
Sketch of Gold-moulding Apparatus.” 

No cross-examination., 


STEPHEN C. PORTER. 


Artaus 8. Browne, another witness produced on 
behalf of complainant, having been duly sworn, de- 
poses and says, in answer to interrogatories pro- 
pounded to him by Mr. Church, of counsel for com- 
plainant, as follows :— 

Q. 1. Give your name, age, residence and occupa- 
tion ? 

A. Arthur S. Browne, 49 Chevy Chase, Maryland, 
patent solicitor and expert. 

Q. 2. Please state, what in your opinion qualifies 
you to testify as an expert in patent cases, and par- 
ticularly in cases relating to improvements in the 
phonographie art ? 

A. I was graduated from Dartmouth College in 
1881, and in the following year I entered my present 
profession in which I have since been actively and 
continuously engaged. I have prepared and prose- 
euted many hundreds of applications for patents; and 
I have made numerous investigations into the litera- 
ture of various arts for the purpose of giving opinions 
eoncerning the novelty of inventions and the scope 
and validity and infringement of patents. I have 
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testified as an expert witness in more than 250 patent 
suits in the United States courts. In fact, during the 
last ten or twelve years, the greater part of my time 
has been consumed in giving testimony and in prepara- 
tion therefor. In connection with such work, I have 
frequently visited workshops and factories for prac- 
tical experience. I have testified as an expert witness 
in quite a number of patent suits relating to the pho- 
nographic art. I should say from recollection that I 
have testified in at least ten such suits, the first 
having been about fifteen years ago. As a result of 
this litigation I have become familiar with the phono- 
graphic art, both with regard its literature and with 
many of the practical machines and processes involved. 

Q. 3. State whether or not you have read the patent 
grauted to Thomas A. Edison, No. 713,209, dated No- 
vember 11, 1902, and understand the process of 
duplicating phonograms, set forth and described 
therein, and particularly referred to in claims, 2, 3, 4, 
5, 9, 10, 13, 16 and 17 thereof ? 

A. I have and do. 

Q. 4. Please state what you find to be the process, 
shown and described in said patent and referred to in 
the aforesaid claims thereof ? 

A. The Edison patent in suit, No. 713,209, Novem- 
ber 11, 1902, sets forth a method or process of du- 
plicating “ phonograms,” that is to say, phonographic 
records. 

To facilitate an understanding of the Edison inven- 
tion, I will first briefly refer to the ordinary way in 
which the phonographie record is piade in the first 
instance. 

The original sound record is cut in the surface of a 
eylinder ofa soft material, which is wax-like in its 
characteristics. This soft, wax-like cylinder is mounted 


in a talking machine so as to be rotated. The talking — 


machine has a diaphragm, which is vibrated in corres- 
pondence with the sounds which it receives ; and, it in 
turn puts into vibration a cutting tool or stylus, which 
comes into contact with the surface of the wax cylin- 
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der. This cylinder rotates and there is also a length- 
wise relative movement between the cylinder and the 
stylus (due either to lengthwise movement of the cyl- 
inder or lengthwise movement of the stylus), so that a 
spiral groove is cut in the surface of the wax cylinder. 
This spiral groove, however, varies in depth, owing to 
the vibration of the stylus under the influence of the 
sound waves. Accordingly, the sound groove which is 
cut has a circular depth, depending upon the character 
of the sound vibrations. This sound groove is minute 
in its dimensions. It is customary to bave the length- 
wise feed of the cylinder produced by a screw having 
100 threads to the inch, so that the sound groove is 
less than a hundredth part of an inch in width, and its 
average depth is much less than that. 

This cylindrical sound record thus made can be used 
for the reproduction of the sound by being placed ina 
sound reproducing machine. This “reproducer” is 
substantially like the “recorder”, except that the 
reproducer does not have a cutting stylus, but has a 
“rubbing” stylus, with a rounded contour, which 
tracks the irregular sound groove. Accordingly, vibra- 
tions are imparted to the reproducing stylus, corres- 
ponding to those initially imparted to the recording 
stylus and through the diaphragm of the reproducer 
these vibrations are transmitted to the air, and are 
amplified by a horn, so that the original sounds are 
reproduced. 

In case the sounds are to be reproduced only once, 
or only a few times, it is entirely feasible to use the 
original sound records for reproducing purposes. For 
example, if the phonograph is used in an office for dic- 
tation purposes, the sound record has completed its 
office when the dictated matter has been reduced to 
writing. The surface of the sound cylinder can then be 
planed off so as to get asecond smooth surface, and 
can be used over again for further dictation. 

The phonographic art, however, has so developed 
that its largest utility is for amusement purposes. A 
great singer sings in the vicinity of a recorder ora 
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band plays a popular selection and the resulting sound 
record is then utilized for the reproduction of dupli- 
cates which can be sold to the public for use on a fit 


recorder. Manifestly, if it were necessary to sell the. 


original sound record to a customer, the cost would be 
prohibitive in the case of a popular singer or instru- 
mental performer. Another vital consideration is that 
the material used for the original sound record is 
necessarily soft to enable the sound grooves to be cut 
therein, with the result that the record is not durable, 
being rapidly distorted and worn ont through the 
mechanical action of the reproducing stylus. An 
efficient record to be sold on the market for amuse- 
ment purposes must be capable of a large number of 
repetitions in the reproducer without material deterio- 
ration. 

The Edison patent in suit relates to the manufacture 
of duplicate ‘‘ phonograms” or phonographic records, 
from a single original sound record or “ master” 
record. The patent suggests a number of wodifica- 
tions, both in connection with the steps of the process 
and the materials used. I will, however, describe in 
detail the preferred process as set forth in the patent, 
and will then direct attention to the more important 
modifications. The first step in the process of dupli- 
cation is to form a metallic mold or matrix from the 
original wax master record. To do this the surface of 
the wax master record has deposited upon it an ex- 
ceedingly thin layer of metal, gold being the metal 
employed. The particular method of depositing the 
films of gold upon the wax master is described in de- 
tail.in another patent of Mr. Edison, No. 526,147, 
dated September 18, 1894, and referred to at line 57, 
page 1 of the Edison patent in suit, (there being, how- 
ever, a clerical error in the stated number of the other 
patent) and to this other patent reference can be had 
for a more extended description of the method of de- 
positing the film of gold. The important charac- 
teristics are that a wax master record is placed within 
a vacuum chamber, the gold is vaporized by an elec- 
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ing sound tric arc, and the metallic vapor is deposited as a thin 
of dupli- uniform coating upon the master record following ac- 
2 on a fit curately all of the irregularities of the sound groove. 
» soll the. A very thin preliminary coating of metal having 
would be been thus applied to the master record, said record is _ 
ry instru- then immersed in an electro plating bath, and 
on is that is thereby coated with metal to a sufficient: 
record is thickness to form a metallic shell or cylinder sufficiently 
to be cut stiff to be handled. This shell carries on its interior 
t imerable, the original or master record, and its interior bore 82 
ough the carries an accurate negative representation of the 
ylus. An original sound groove. In this metallic mold there is 
r amuse- within its bore a projecting sinuous irregular rib cor- 
sumber of responding to the engraved groove of the original 
al deterio- master record. The electro-plated shell can then be 
™ backed in any suitable way and the original master 
inufacture record can be destroyed in removal. Or, as the pat- 
- records, ent states, the original record can be contracted and 
** master ”’ removed so as not to involve its destruction. The 
woidifica- preservation, however, of the origina] wax record is of 83 
ie Srocess little consequeuce, because the sound record now ex- 
eseribe in ists in the metal within the bore of the metallic 
he patent, matrix or mold. 
important This matrix or mold is then used for the indefinite 
of dupli- multiplication of duplicate records. The same ma- 
from the terial may be used for the duplicates as in the making 
surface of of the original master records, but the patent points 
it an ex- out that a harder material is desirable for the sake of 
the metal the durability of the duplicate record. The hard wax- _ 
siting the like material is initially formed as a_ hollow cylinder 84 
ed in de- with a smooth cylindrical exterior and a-slightly taper- 


». 526,147, 
it “ne 57, 
eing, how- 


ing bore, this cylinder being sufficiently thick to main- 
tain its shape during the process. This blank cylinder 
has an external diameter just enough smaller than the 


the other bore of the metallic matrix to enable it to be slipped 

an be had endwise into the matrix. The condition of affairs at 

od_of de- this stage of the process is illustrated in sheet 1 of the 

at charac- drawings of the Edison patentin suit. Fig. 1 shows at 

cedsvithin B, the hollow cylinder of hard wax-like material, in- 

* an elec- serted within the matrix A. As shown, the matrix A 
- 
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4 85 - 
. comprises an exterior re-euforcing cylinder to protect 
the electroplated shell having on its interior bore the 
4 irregular sound grooves indicated by the sinuous line 
E in Fig.la. Fig. la is a greatly exaggerated view, 
: showing the relation between the irregular bore of tie 
matrix on its jnterior surface and illustrating the 
slightly less diameter of the wax-like blank. Also, as 
shown in Fig. 1, the matrix and the wax-like blank rest 
upon a ring D, having a central bore E of greater 


i | 86 diameter than the bore of the adjacent end of the wax- 
4 like blank. 
if A tapering mandrel C is then inserted within the 


tapering bore of the blank, as illustrated in Fig. 2 of 
tae drawings, and the mold, blank and mandrel are then 
= q subject to the action of heat. The effect of the heat 
3 is to soften the material of the blank and at the 
S| same time to expand it; and, as its coefficient of ex- 
i pansion is greater than that of the metallic matrix or 
mold, the effect is to bring the blank into contact with 
J 87 the irregular surface of the bore of the matrix. 
~ ; After the blank has thus been expanded into contact 
2 with the matrix, the mandrel C is forced tightly within 
the blank, so as to further expand the blank by me- 
chanical means. In this way the blank is forced in 
absolute intimate contact with the record carried by 
the matrix, and an impression is received on the blank, 
7 which is a clear sharp and absolutely faithful repro- 
4 duction and duplicate of the original sound record en- 
E graved in the master record by the recording machine. 
i 58 The mandrel is then removed from the duplicated 
| record, and the «duplicate record is then chilled, as by 
placing the matrix with the contained record in a 
refrigerating chamber. The chilling of the thus dupli- 
cated record causes it to resume its original dimen- 
sions less in diameter than the matrix (or even it may 
be of less diameter if the chilling is carried below the 
original normal temperature than the blank); and the 
finished record is then removed endwise from the 
matrix. Sheet 3 shows the chilled duplicate record 
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contracted sufficiently to be removed endwise from the 
surrounding cylindrical matrix. 

The matrix can be used indefinitely for making 
duplicate sound records. Accordingly with a single 
original sound record, duplicates can be made to an 
unlimited extent, thus enabling them to be economic- 
ally sold, although the cost of the original records 
may have been very large, due to the hiring of a high- 
priced vocalist. At the same time, much harder ma- 
terial may be used for the duplicate than for the orig- 
inal sound record, since no engraving has to be done, 
with the result that the duplicate records are durable 
and lasting and can be used for an indefinite number 
of repetitions. The patent in suit suggests a number 
of modifications, Concerning the material employed 
for the blanks from which the duplicates are made, the 
patent says : 


“These blanks may therefore be made of a 
relatively hard material,such as esphalt, or of 
stearic acid or stearate of soda mixed with vary- 
ing proportions of fine precipitates—such as 
chalk, slaked lime, or lamp-black—or waxes or 
resins may be used, such as sealing wax or 
shellac mixed with fine precipitates, like chalk, 
or polished ebonite, vulcanized hard rubber, or 
celluloid may be alone used, or glue may be 
employed either alone or mixed with precipi- 
tates, such as chalk” (page 3, lines 8-18). 


Obviously, the degree of heat to bring the materials 
into a proper plastic condition for molding should be 
appropriate to the material employed for the blanks, 
as stated in the patent, which says :— 


“The degree of heat necessary to properly 
expand the blank will depend largely upon the 
material of which the blank is formed aud upon 
the closeness of fit of the blank when inserted 
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within the matrix or mold” (page 2, lines 
84-88). 


The specification describes the heating alone as 
adequate in some cases to expand the blank sufficiently 
to take the duplication of the sound record; and 
further states that the expansion to get the sound 
record may be accomplished wholly mechanically. 
Concerning the first proposition, the specification 
says : 


“The expansion of the blank into this inti- 
mate engagement with the interior of the 
matrix or mold may be effected in any suitable 
way, such as by maintaining the matrix or 
mold, with the blank contained therein, in a 
heated atmosphere (Page 2, lines 28-33). 


Concerning the accomplishment of the expansion of 
the blank solely mechanically, the specification says :— 


“ With blanks of sufficiently viscous material 
the entire expansion may be effected mechani- 
cally by forcing a tapering mandrel within the 
same ” (Page 2 lines 53-56). 


Also, although the production of the matrix by 
electro-plating on a master covered with a film of 
deposited metal is described as the preferred method 
of making the matrix, and is specified in some of the 
claims, the specification says :— 


“ Instead of coating the original record with 
a vaporized metal it may be coated with a very 
thin layer of specially prepared plumbago of 
exceedingly-great fineness, or instead thereof 
gold-leaf or silver salts reduced by chemical 
re-agents to the metallic state may be used for 
the same purpose ” (Page 1, lines 68-75). 
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The claims referred to in the question define the 
described process with varying degrees of compre- 
hensiveness. I think all of the claims will be at once 


intelligible on reading, but as indicating their varying 


comprehensiveness, I will, at this point quote claims 5 
and 16, which are respectively comprehensive and 
detailed. 


“5. The method of producing phonograms 
which consists in placing within a hollow 
cylindrical record-matrix a hollow cylindrical 
phonographie blank of sufficient thickness to 
maintain its form under normal conditions, 
softening said blank by heat and expanding the 
same while heated so as to take the record from 
the matrix, shrinking the phonogram so made 
by change of temperature, and withdrawing the 
same from the matrix by direct longitudinal 
movement.” 

“16. The process of duplicating cylindrical 
phonograms having a phonographic record 
thereon, which consists in depositing in a 
vacuum a metal vapor upon the original phono- 
gram, electroplating a metal thereon so as to 
form a matrix or mold, in inserting the con- 
tinuous cylindrical blank to be reproduced 
within said matrix or mold, in expanding the 
blank into intimate engagement with the record 
in relief carried by the bore of said matrix or 
mold, the cylindrical blank being made suf- 
ficiently thick to maintain its shape during and 
after the act of disengagement from the matrix, 
and finally removing the cylinder by direct 


longitudinal movement, substantially as set 
forth.” 


Adjourned to Wednesday, January 12, 1910, at 
16 a. m. 
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January 12, 1910. 
Met pursuant to adjournment. 


The testimony of the witness ArnTHurR S. Browne, is 
continued. 


Q. 5. We will assume that the defendants herein 
first take a cylinder of wax or wax-like material, 
7 | bearing on its peripheral surface a sound record to 
102 be duplicated, the same being commonly known as 
a master record; then make a vacuous deposit of gold 
upon the entire record surface of the said master 
record to form a thin gold film matrix, having a nega- 
‘ tive impression of the record upon it ; then re-enforee 
~ ¥ the film of gold by electroplating a backing of copper 
or other metal upon it ; then remove the original wax 
master from the gold lined matrix by melting, shrink- 
ing, or breaking it out ; then place the matrix in an 
apparatus called a printing machine; then place in 
103 the matrix a celluloid blank in the form of a_ hollow 
cylinder having an inwardly extending flange at each 
end, said cylinder being of sufficient thickness to 
maintain its shape under normal conditions and 
during and after its engagement with the 
matrix, the diameter of said blank being 
slightly less than that of the bore of 
the matrix; then close the top and_ bottom 
of the matrix; then introduce steam under a pressure 

of about 50 pounds into the matrix, so as to cause the P 
104 blank to be softened aud to be expanded into contact 
with the matrix, the inturned ends of flanges of the 
blank sealing the space within the record cylinder 
hermetically; then turn off the steam and introduce 
into the interior of the record, compressed air at a 
pressure of about 80 pounds; then cool the matrix 
and cylinder therein till the cylinder shrinks away from 
5 the walls of the matrix ; and then withdraw the record 
we 3 cylinder from the matrix by a direct longitudinal move- 

ment. | 

Now on the above assumption, please compare the 
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process or method so assumed to be practiced by the 
defendants, with the process or method of the Edison 
patent No. 713,209 in suit, as particularly referred to 
in claims 2, 3, 4, 5, 9, 10, 18, 16 and 17 of said patent, 
and state the result of such comparison ? 

A. The defendants’ process as described in the ques- 
tion, is the process of the Edison patent in suit as de- 
fined in the claims mentioned; and differs from the 
specitic process set forth in the Edison patent only in 
details which are of no consequence so far as the sub- 
ject matter of the stated claims 1s concerned. 

In comparing the defendants’ process with the sev- 
eral stated claims of the Edison patent in suit, I will 
first cousider the broad and specific claims 5 and 16, 
just quoted by me, and then will consider the other 
claims. | 

Claim 5 of the Edison patent recites a “ method of 
producing phonograms,” that is to say, phonographic 
records capable of use for reproducing sound, and this 
is what defeudants’ method does. Claim 5 states that 
this method consists of a series of steps which I will 
analyze as follows : 

(1) “ Placing within a hollow cylindrical record- 
matrix a hollow cylindrical phonograph-blank of suffi- 
cient thickness to maintain its form under normal con- 
ditions.” Defendants do this. They make a hollow 
cylindrical metallic record matrix by the steps of 
making a vacuous deposit of gold and then re-enforcing 
the film of gold by electroplating a backing of metal 
upon it. They place within this a hollow cylindrical 
phonograph blank of celluloid (one of the materials 
mentioned by Edison at line 16, page 3) and there is 
enough substance in this celluloid cylinder so that it 
is of sufficient thickness to maintain its shape under 
normal conditions. Accordingly, defendants perform 
this step of claim 5. 

(2) “Softening said blank by heat and expanding 
the same while heated so as to take the record from 
the matrix”. Defendants do this. They subject the 
celluloid blank to the action of steam under a pressure 
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‘ of about 50 pounds, and hence an amply sufficient tem- 
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perature to soften the celluloid and render it suffi- 
ciently plastic to readily take an impression. The 
combined heat and pressure first of the steam and 
afterwards of the more highly compressed air expand 
the blank in the heated condition so that the blank is 
forced into intimate contact with the bore of the matrix 
with the inevitable and necessary result that the phon- 
ographic characters are printed or impressed upon the 
outer surface of the celluloid cylinder. Accordingly, 
defendants perform the second step recited in claim 5. 

(8) “Shrinking the phonogram so made by change 
of temperature ". Defendants do this. In accordance 
with the description contained in the question, defend- 
ants “cool the matrix and crlinder therein till the 
cylinder shrinks away from the walls of the matrix ”. 
This is the effect of the cooling of the celluloid cylin- 
der, since it was small enough in its original condition, 
to enable it to be placed within the cylindrical 
matrix. Accordingly, defendants perform this step of 
claim 5. 

(4) “ Withdrawing the same from the matrix by 
direct longitudinal movement ”. Defendants do this. 
The description in the question states that defendants 
“then withdraw the record cylinder from the matrix 
by a direct longitudinal movement”. Accordingly, 
defendants perform this step of claim 5, 

These are all of the recitations of claim 5 and they 
all apply to the defendants’ process. The claim is 
just as apt when applied to the defendants’ process as 
it is to the specific process set forth in detail in the 
Edison patent. Defendants use celluloid for the 
blank, which is one of the materials specified by Ed- 
ison. While Edison specifically describes placing the 
matrix and blank in a beated atmosphere and expand- 
ing the heated blank by a tapering mandrel, in addi- 
tion to the expansion obtained by the heat ; and while 
defendauts yet the same results by heating with steam, 
and expanding by the heat and pressure of the steam 
and by the subsequent air pressure; nevertheless, 
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claim 5 does not specify the detailed way of heating 
and mechanically expanding, but simply states that the 
blank is softened by heat and expanded while heated 
so as to take the record from the matrix, and this is 
just what the defendants do. Accordingly, these spe- 
cific differences are of no consequence so far as the 
subject matter of claim 5 of the Edison patent in suit 
are concerned. Therefore, defendants’ method is the 
method of claim 5 of Edison. 

Claim 16 of the Edison patent in suit calls for a 
‘* process of duplicating cylindrical phouograms having 
a phonographic record thereon,” and this is likewise 
the process of defendants. The several steps of the 
process of claim 16 are shown in the following analysis: 

(1) “ Depositing in wu vacuum a metal vapor upon 
the original phonogram.” Defendants do this. The 
question says that defendants “ make a vacuous de- 
posit of gold upon the entire record surface of said 
master record, to form a thin gold film matrix, having 
a negative impression of the record upon it,” and this 
is what this step of the process of claim 16 calls for. 

(2) “ Electroplating a metal thereon so as to form a 
matrix or mold.” Defendants do this. The question 
says that defendants “ then re-enforce the film of gold 
by electroplating a backing of copper or other metal 
upon it.” This necessarily results in forming a matrix 
or mold. Hence, defendants perform this second step 
of claim 16. 

(3) “ Inserting the continuous cylindrical blank to 
be reproduced within said matrix or mold.” Defend- 
ants do this. In accordance with the question, they 
‘place in the matrix a celluloid blank in the form of a 
hollow cylinder.” It is upon this blank that the sound 
record is reproduced while within the matrix or moid. 
Accordingly, defendants perform this step of claim 16. 

(4) “ Expanding the blank into intimate engagement 
with the record in relief carried by the bore of said 
matrix or mold, the cylindrical blank being made suffi- 
ciently thick to maintain its shape during and after 
the act of disengagement from the matrix.” Defend- 


113 


114 


115 


116 


Raymond R. Wile 
Research Library 





a 


——— ie 





30 A. S. Browne. 


—* : ee 





HT * 
a ants do this. In accordance with the question, they 
a “ introduce steam under a pressure of about 50 pounds 
into the matrix, so as to cause the blank to be softened 3 
and to be expanded into contact with the matrix, the 
inturned ends of the flanyes of the blanks sealing the 
space within the record cylinder hermetically,” and 
then the steam ix turned off and defendants “ intro- 
duce into the interior of the record compressed air 
4 at a pressure of xbout SO pounds.” As the inevitable 
118 and necessary result of this heat and pressure, the 
blank is expanded into intimate engagement with the 
record in relief carried by the bore of the matrix 
as here called for by claim 16. The question states 
that the celluloid blank is “ of sufiicient thickness 
to maintain its shape under normal conditions and | 
during and after its engagement with the matrix ” 
so that the blank has the characteristics here called 
q for by claim 16. Hence, defendants practice this step 
4 of claim 16; 
a 119) (5) * Finally removing the cylinder by direct long- 
itudinal movement.” Defendants do this. The ques- 
tion says that defendants “then withdraw the record 
5. cylinder from the matrix by a direct longitudinal 
=. movement.” Therefore, defendants perform this step 
xg | of claim 16. 
These are all of the recitations of claim 16, and they 
S| all apply to defendants’ process, Defendants perform 


. ae 
Lea eee 


the process called for by this claim un one of the ma- 
. terials specified in the patent aud to get the same re- : 
cf 120 sults. | 
ff The remaining claims referred to in the question 
4 fall into two groups, of which claims 5 and 16 already 
discussed, are typical. Each of claims 9,10,13 and 
j 17 inelude the formation of the matrix or mold by de- 
2 positing metal on the original phonogram or master 
4 record; but this is not specified in claims 2, 3 and 4. 
a I will consider these additional claims in their 
2 numerical order, 
x Raymond R. Wile 
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Claim 2 is as follows: 


“9. The method of producing hollow cylin- 
drical phonograms, which consists in obtaining 
a mold having a reverse phonogram-record on 
the inner wall of a cylindrical opening, forming 
a hollow cylindrical plastic phonogram within 
said mold, releasing the phonogram from the 
mold by a radial contraction of the phonogram 
sufficient to entirely clear the surfaces, and re- 
moving the phonogram from the mold by direct 
longitudinal movement.” 


A perusal of this claim with the defendants’ method 
will at once show its applicability thereto. In accord- 
ance with this claim, the mold or matrix having a re- 
verse phonogram record on the inner wall of its cylin- 
drical bore can be obtained in any way; and the 
duplicate hollow cylindrical plastic phonogram may be 
formed within the matrix or mold in any way. Hence, 
defendants’ ways of making the mold and the duplicate 
pbhonogram come within these recitations. Plasticity 
is a notable property of celluloid when heated, so that 
the celluloid phonograms of defendants is hollow, cyl- 
indrical and plastic, as called for by claim 2. The claim 
requires that the phonogram should be released from 
the matrix or mold “ by a radial contraction of the 
phonogram sufficient to entirely clear the surfaces ” of 
the mold and of the phonogram. This radial contrac- 
tion is an inevitable result of the cooling off defend- 
ants’ celluloid phonogram subsequent to its 
being heated and expanded. The final recitation of 
the claim is that the phonogram is removed “ from the 
mold by direct longitudinal movement,” and the ques- 
tion specifically states that defendants do this. Ac- 
cordingly, defendants practice the process of elaim 2, 
since they perform all of its steps and get the same 


results as called for by the Edison patent. 
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125 
Claim 3 is as follows: 


: «3. The method of producing hollow cylin- 
~ 4 drical phonograms which consists in obtaining 
| a mold having a reverse phonogram-record on 
the inner wall of a cylindrical opening, forming 
a hollow cylindrical plastie phonogram within 
said mold, releasing the phonogram from the 
| mold bya reduction in temperature sufficient 
= : 126 to entirely clear the surfaces, and removing: the 
] phonogram from the mold by direct longitudinal 
4 movement.” 


This claim is just like claim 2, except that this claim 
states that the phonogram is released from the mold 
sufficient to entirely clear the surfaces “ by a reduction 
in temperature,” instead of by a “radial contraction” 
asin claim 2. This different statement of claim 3 ap- 
plies to defendants’ method, since release of the 

| 127 phonogram from the mold is due to the contraction 
al a of the phonogram, as the result of the cooling of the 
4 phonogram. Accordingly, defendants - practice the 
method of claim 3. 

Claim 4 is as follows : 


i “4. The method of producing phonograph- 

~ 7 | cylinders which consists in placing within a 
; hollow cylindrical record mold or matrix, a 

hollow cylindrical phonograph-blank of suffi- 

128 cient thickness to maintain its shape during and 
after its engagement with the matrix, outwardly 

expanding such blank against said matrix, dis- 


~ engaging the impressed record-cylinder from 
the matrix, and withdrawing said record-cylinder 
from the matrix by direct longitudinal move- 

ment.” 
i This claim, so far as the characteristics of the blank, 
the mold or matrix, the placing of the blank within 
the matrix, and the final withdrawal of the completed 
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record from the matrix, are concerned, is substantially 
like claim 5 already considered. With respect to the 
taking of the impression on the record by the blank, 
and the disengagement of the impressed record from 
the matrix, claim 4 is more comprehensive than claim 
5. In these respects, claim 4, calls for “ outwardly 
expanding such blanks against such matrix” which 
defendants do by heat and pressure; and then “‘ dis- 
engaging the impressed record cylinder from the ma- 
trix,” which defendants do by cooling the record eylin- 
der so that it shrinks away from the matrix, Claim 4 
accurately defines defendant’s method, and defendants 
practice its subject matter. 

These claims 2, 3 and 4, as well as claim 5, do not 
set forth in detail the way in which the matrix or mold 
is formed, but this is done in the remaining claims 
specified in the question, with more or less minuteness. 

Claim 9 is as follows : 


“9, The process of duplicating cylindrical 
phonograms having a phonographic record 
thereon, which consists in depositing a metal 
on said phonogram to form a matrix or mold 
wherein the original record will be reproduced 
in relief, in inserting the continuous cylindrical 
blank to be reprodnced within said matrix or 
mold, in expanding the blank into intimate en- 
gagement with the record in relief carried by 
the bore of said matrix or mold, the cylindrical 
blank being sufficiently thick to maintain its 
shape during and after the act of disengagement 
from the matrix, and finally removing the cylin- 
der by direct longitudinal movement, substan- 
tially as set forth.” 


This claim is like claim 16, except that it is not so 
specific as to the making of the mold. Claim 16 speci- 
fies the depositing of metal vapor ina vacuum and 
subsequently electroplating thereon. In accordance 
with claim 9, the process in this respect consists in 
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133 
“depositing a metal on said phonogram to form a 
matrix or mold wherein the original record will be 
reproduced in relief.” Defendants do this by the 
specific method which is set forth in detail in claim 
16. ‘The remaining recitations of claim 9 are the same 
as those of claim 16. Accordingly, defendants practice 
the process of claim 9 of the Edison patent. 
Claim 10 is as follows :— 


134 “10. The process of duplicating cylindrical 
phonograms having a phonographic record 
thereon, which consists in depositing a metal 
upon the original phonograms so as to form a 
matrix or mold, in inserting the blank to be 

| reproduced within said matrix or mold, in ex- 
; panding the blank into intimate engagement 
with the record in relief carried by the bore of 
said matrix or mold, in finally surinking the 
blank to disengage it from the matrix or mold, 

135 the cylindrica! blank being made sufticiently 
thick to maintain its shape during and after the 
act of disengagement from the matrix, and 
finally removing the cylinder by direct longi- 
tudinal movement, substantially as set forth.” 


Aside from minor differences in phraseology not af- 
fecting the steps of the process, claim 10 is like claim 
% 9, except that 1t specifies additionally *“ shrinking the 
4 blank” to disengage it from the matrix or mold. This 
136 is what defendants do. They disengage the impressed 
“a blank from the matrix by shrinking it, the shrinkage 
; being due to the cooling. Accordingly, defendants 
practice the process of claim 10. 
Claim 13 is as follows :— 


“13. The process of duplicating cylindrical 

; phonograms having a phonographie record 
x thereon, which consists in depositing a metal 
F upon the original phonogram to form a matrix 
or mold, in covering said matrix or mold with 
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a metal backing, in introducing the continuous 
cylindrical phonogram to be reproduced within 
said matrix or mold, in expanding said phono- 
gram into intimate engagement with the record 
in relief carried by the bore of said matrix or 
mold, the cylindrical blank being made suffi- 
ciently thick to maintain its shape during and 
after the act of disengagement from the matrix, 
and finally removing the cylinder by direct lon- 
gitudinal movement, substantially as set forth.” 


This claim is substantially like claim 9, except that 
it recites an additional step in making the matrix or 
mold consisting in covering the metal deposited upon 
the original phonogram “ with a metal backing ”. ‘This 
is done by defendants. In accordance with the state- 
ment of the question, the defendants “re-enforce the 
film of gold by electroplating a backing of copper or 
other metal upon it”. Accordingly, defendants prac- 
tise the process of claim 15. 

Claim 17 is as follows : 


“17. The method of producing record-cylin- 
ders for phonographs, which consists in first 
forming « record on a cylinder of wax or other 
relatively soft material, rendering the surface of 
the wax cylinder electrically conductive, and 
electrolytically depositing metal thereon, form- 
ing a matrix, and then outwardly expanding 
under pressure within the matrix a cylinder or 
tube of softened material sufficiently thick to 
maintain its shape during and after the act of 
disengagement from the matrix, and finally re- 
moving the cylinder or tube by direct longitu- 
dinal movement.” 


This claim is somewhat different in its recitations 
from any of the others, so that I will give a separate 
analysis of it, The claim calls for a method of pro- 
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ducing record cylinders for phonographs, which con- 
sists in the following steps: 

(1) “ Forming a record on a cylinder of wax or 
other relatively soft material”. This refers to the 
production of the original sound groove. Defendants 
do this. Asstated in the question, the defendants 
“first take a cylinder of wax or wax-like material 
bearing upon its peripheral surface a sound record to 
be duplicated, the same being commonly known as a 
master record ”. 

(2) “Rendering the surface of the wax cylinder 
electrically conductive’. Defendants do this by de- 
positing a film of gold on the surface of the wax 
cylinder, thus rendering it electrically conductive. 

(3) “ Electrolytically depositing metal thereon form- 
ing a matrix”. Defendants do this by re-enforcing 
* the film of gold by electroplating a backing of cop- 
per or other metal upon it”, as stated in the question. 

(4) “ Then outwardly expanding under pressure 
within the matrix a cylinder or tube of softened ma- 
terial sufficiently thick to maintain its shape during 
and after the act of disengagement from the matrix ”. 
The question states that defendants’ celluloid blank is 
‘of sufficient thickness to maintain its shape under 
normal conditions and during and after its engage- 
ment withthe matrix”; and this celluloid cylinder is 
softened by the steam heat and is expanded under the 
steam and air pressures within the matrix. 

(5) “ And finally removing the cylinder or tube by 
direct longitudinal movement”. Defendants do this, 
as stated in the question. 

These are all of the steps of claim 17 and they are 
all practised by the defendants. Accordingly, de- 
fendants use the process of claim 17. 


Direct examination closed. 
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Mr. Wituram F.. Messer, another witness produced 
on behalf of complainants, having been duly sworn, 
deposes and says in answer to questions propounded 
to him by Mr. Church, of counsel for complainants, as 
follows : 

Q.1. Give your name, age, residence and occupa- 
tion ? 

A. William F. Messer; 35; 3724 Kelley Avenue, 
Cleveland, Ohio ; plumber. 

Q. 2. Are you acquainted with the members of the 
firm known as Indestructible Phonographic Record 
Company ? 

A. Yes. 

Q. 3. Could you give the names of those persons 
constituting that firm ? 

A. George G. Snowden, James H. Snowden, and 
Henry McSweeney. 

Q. 4. State, if you know, where this firm known as 
Indestructible Phonographic Record Company is 
engaged in business ? 

A. Albany, N. Y. 


Q@. 5. How long to your knowledge has this firm 


been engaged in business at Albany, N. Y.? 

A. April 15, 1907, up to the present time. 

Q. 6. State whether or not you were ever employed 
by that firm, and, if so, when such employment began 
and ended ? 

A. Since February of 1907 up to the 15th of April, 
1909. 

q. 7. What was the business of the Indestructible 
Record Company while you were employed by them ? 

A. The manufacture of indestructible phonograph 
records. 

Q. 8. Will you please describe from beginning to 
end the process or method of producing the so-called 
indestructible records, practiced by this Indestructible 
Phonographic Record Company, while you were em- 
ployed by that company ? 

A. In the first place celluloid tube comes about 6 


foot long, white material ; it is taken then and put. 
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into an acetone and nigrocene bath ; it is taken out of 
that bath and put on a truck and left to dry two days ; 
from there it goes to a stretching machine ; it is forced 
over a mandrel by compressed air and trued up; from 
there it is cut up into lengths ; from there it goes to 
what we call a—molding machine ; the ends are turned 
by heat ; from there it goes to the matrix ; put into 
the printing machine, as we call it ; it is locked in this 
machine and 50 pounds of steam pressure is put on it 
inwardly. The pressure is from within to expand it 
outwardly. For 50 seconds steam is shut off and 80 
pounds of air pressure is applied, until said record is 
set, and it is taken from the machine and left to cool. 
It shrinks away from the mold ; then itis taken to a 
machine and one end is cut off ; then there is a paper 
backing with metal ends pushed into it in an arbor 
press ; then the record is taken and tested. 

Q. 9. In your last answer you speak of taking the 
celluloid tubes and putting them into an acetone and 
nigrocene bath; will you now tell us why this is 
done ? 

A. The reason that it is put into this bath is to give 
it the black color and polished smooth surface. 

Q. 10. Will you please describe how the matrix or 
mold was made that is employed in this process ? 


The question is objected to as calling for 
hearsay unless it is made to appear, which it 
does not now from the record, that the witness 
ever participated in or saw the making of 
matrices. ; 


A. The master record is put in a machine ; in that 
machine it is gold-plated; attached to that machine is 
@& vacuum pump; when this record comes out of 
there it is all covered with gold and put into a blue 
vitrol bath and copper plated for twenty-four hours ; 
the copper is then about one-sixteenth of an inch thick, 
which is the mold ; it is taken from that bath and the 
wax master record pushed out; the ends are turned in 
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a lathe and trued up; after that there is two brass 
rings sweated on, one on each end. 

Q.11. You say the master record is put in a machine 
and gold-plated. Describe what you call the master 
record ? 

A. The master record is a wax cylinder, when the 
artist stands in front of the horn and talks or sings, or 
whatever he may do, into that horn. 

Q. 12. What is the effect of the singing, for instance, 
of the artist, in front of the horn on the cylinder ? 
What, if anything, does it do to it ? 

A. On the machine is the recorder. As the artist 
speaks or sings into the horn, this recorder cuts the 
indentations in the wax record blank, and duplicates 
whatever he speaks or sings into that horn. 

'Q. 13. Describe with a little more particularity the 
machine or apparatus in which the wax master record 
is placed for the purpose of being gold-plated ? 

A. All I know is what I saw of the machine in about 
ten minutes. This record was put into a glass cylinder ; 
in this cylinder were two gold electrodes; the top was 
put on, vacuum pump started and drew the air out of 
these glass cylinders, and the master record was gold- 
plated. 

Q. 14. Where was the gold derived from with which 
the gold-plating was effected ? 

A. The gold was on two sides; the master record 
was revolving in this machine. 

Q. 15. In what form was the gold ? 

A. Two rods. 

Q. 16. Was there any peculiar appearance noticeable 
while the gold-plating operation was being carried on ? 

A. From the gold electrode there was a spark be- 
tween that and the master record. 

Q. 17. How long did you see this apparatus in oper- 
ation ? 

A. About ten minutes. 

Q. 18. Where was this apparatus that you saw in 
operation ? - 

A. 352 Livingston Street, Brooklyn, N. Y. 
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Q. 19. At whose establishment was it ? 

A. The Indestructible Phonographic Record Com- 
pany’s Laboratory. 

Q. 20. Are we to understand that the Indestructible 
Phonographic Record Company had an establishment 
or laboratory in Brooklyn, and another establishment 
at Albany, N. Y. ? 

A. Yes, sir. 

(). 21. State whether or not the molds or matrices 
that were used at Albany, as you have testified, were 
like or different from the molds or matrices that you 
saw made at Brooklyn ? 

A. The molds which I saw made at the Brooklyn 
laboratory were the same as were used in the Albany 
factory. 

Q. 22. When the wax master record was removed 
from the gold lined matrix or mold, what appeared on 
the gold lined matrix ? : 

A. In the first place the master record had the gold 
on it; after the matrix was completed, the master 
record pushed out, the gold stayed in the matrix. 

Q. 23. But, lam now asking you as to the appear- 
ance of the inside of the gold-lined matrix after the 
master had been removed from it ? 

A. On the inside of the mold were the indentations 
or copy of the master record. 

Q. 24. Now when the celluloid blank was placed 
within the gold lined matrix or mold of the printing 
machine and steam at a pressure of 50 pounds was 
admitted within that celluloid blank, what was the 
effect upon the celluloid blank of the steam ? 

A. When the celluloid blank is put into the mold 
and set into the printing machine and locked, steam is 
turned on ; steam softens the material and forces it 
against the inner walls of the matrix. 

Q. 25. What was the effect then of turning off the 
steam and admitting within the celluloid blank the air 
pressure at 80 pounds ? 

A. The air pressure made the indentations more 
fully. 
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Q. 26. Do you mean that the effect of the air press- 
ure was to make the contact between the celluloid and 
the matrix closer and more intimate ? 

A. Yes. 

Q: 27. Will you please examine the sketch which 
I now show, and state if you know, who made it and 
when it was made, and what it represents ? 

A. This sketch I made, represents a matrix, top and 
bottom plate of a printing machine, and was made on 
the 3d of July, 1909. 


The sketch referred to by the witness is of- 
fered in evidence by counsel for the complain- 
ants, and marked ‘‘ Complainants’ Exhibit, 
Drawing of Defendants’ Apparatus.” 


Q. 28. Will you please take this sketch and state to 
the Examiner what each one of the numbered parts 
represents ? 

A. 1 represents the matrix, 2 top rings sweated on 
the matrix, 5 bottom ring sweated on matrix, 4 cellu- 
loid blank inside of matrix, 5 bottom plate where 
matrix sets on, 6 top plate, which closes the upper end 
of the matrix, 7 isa flange on plate 6,8 is turned end 
on celluloid, 9 is a brass plate with three screws 
screwed on bottom plate, 10 is the top plate, 11 is the 
steam pipe, 12 is a vent throngh the top plate, 13 is a 
vent to release the air between the record and the 
matrix, 13 leads into 14, and 15 represents the bottom 
vents. 

Q. 29. State, if you know, who invented this ap- 
paratus that is pictured in the sketch ? 

A. I, William F. Messer, invented the device shown 
in the sketch. 

Q. 30. Mr. Messer, did you ever obtain a patent for 
any portion of the apparatus shown in this sketch ? 

A. Not that, but the idea is the same as the old 
Messer patent. 

Q. 31. By the old Messer patent, state whether or 
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165 
not you refer to the patent granted to W. F. Messer, 
July 29, 1902, No. 705,772 ? 

A. That’s right. 

Q. 32. Do you or not regard the apparatus shown in 
the sketch to which we have referred as a modification 
of the device shown in the patent referred to? 

A. Yes, I do. 

Q. 33. To what extent was the process which you 
have described as having been used by Indestructible 

166 Phonographic Record Company practiced during your 
connection with that Company ? 

A. This process was used every day during the 
time I was there, which was two years, at Albany. 
There were in the neighborhood of 5,000 records made 
every day. 

Q. 34. State please which members of the firm con- — 
stituting Indestructible Record Company were present 
while this process which you have described was 
being practised at Albany ? 

167 A. George G. Snowden, James H. Snowden and 
Henry McSweeney. 

Q). 35. State whether or not either of these men 
actually participated in the work of manufacturing 
records or simply directed such manufacture ? 

A. They only directed affairs. 

Q. 36. Who had charge of the work of manufactur- 
ing records with tlhe process you have described at the 
factory of Indestructible Record Company at Albany 
while you were there ? 

168 A. Mr. B. F. Philpot for General Mavager, Fred 
Matthews, Manager of Laboratory, Brooklyn, and W. 
F. Messer, Superintendent of the factory at Albany. 

Q. 37. State whether or not all of the molds or 
matrices that were used at Albany by Indestructible 
Phonographic Record Company were made at Brook- 
lyn, at the laboratory. 

A. Yes, they were all made at Brooklyn, for use at 
the Albany factory. 

Q. 38. Will you please examine the article that I 
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now show you and state, if you please, what it is, who 
made it, and when it was made ? 

A. This article which Lhave in my hand is a cellu- 
loid blank, such as was used in the process of the man- 
ufacture of indestructible phonograph records. This 
blank was made by me in February, 1909, at the 
Albany factory of Indestructible Phonographic Record 
Company. 


The sample blank referred to by the witness 
is offered in evidence and marked “‘ Complain- 
ants’ Exhibit, Celluloid Blank of Defendants’ 
Mauufacture.” 


(). 39. Please examine the record that I now show 
you and state, if you know, what it represents, and 
whether you have ever seen anything lke it before ? 

A. This record which I have in my hand is a phono- 
graph record mutilated by the cutting of parts from it. 
I have seen unbroken records like this before. 

Q. 40. State how the record that is in your hand 
compares as to structure with those that were made by 
Indestructible Phonographic Record Company while 
you were connected with that Company as you have 
testified ? 

A. The record which I have in my hand is the same 
as the Indestructible Phonographic Record Company 
of Albany, New York, have been manufacturing while 
I was in their employ. 


Counsel for complainants offers in evidence 
the record referred to by the witness and the 
same is marked ‘Complainants’ Exhibit, Sample 
of Record of Defendants’ Manufacture.” 


CROSS-EXAMINATION BY Mr. Scort: - 


x-Q. 41. Wheu question 6 was asked, you made 
some remark about going to work in 1900; will you 
please state for whom you went to work at that time? 
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A. I went to work for the Lambert Company at 
Chicago. 

x-Q. 42. How long did you work for the Lambert 
Company in Chicago ? 

A. Two years. 

x-(. 43. In what business was the Lambert Com- 
pany engaged ? 

A. The manufacture of indestructible records. 

x-Q. 44. Of what material was these records made ? 

A. Celluloid. 

x-Q. 45. Was the celluloid in the form of a cylinder 
similar to the records you have been testifying about ? 

A. Yes. 

x-Q. 46. How was the phonographic record produced 
upon the celluloid cylinder? 

A. The celluloid record was made in copper molds 
under steam and air pressure. 

x-Q. 47. Was the process carried on by the Lam- 
bert Company in a general way similar to that which 
you have described as being carried on by the In- 
destructible Phonographic Record Company ? 

A. The matrix was not made the same at that time. 
The master record at that time was coated with 
graphite, put into a blue vitriol bath twelve hours. 

x-Q. 48. The matrix produced by the process used 
by the Lambert Company was a hollow cylinder, was 
it not, with the phonographic record on tue inside 
thereof ? 

A. Yes. 

x-Q. 49. Was the process of printing the celluloid 
blanks, that is, the process of forming the record on 
the celluloid blank from the matrix, performed by the 
Lambert Company in a manuer similar to the process 
you have described as performed by the Indestructible 
Phonograph Company ? 8 

A. Yes. 

x-Q. 50. As I understand jou then, the Lambert 
Company placed a hollow celluloid blank inside of a 
matrix, sealed the ends, then allowed steam to flow to 
the inside of the blanks to expand the same against 
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the matrix, then turned off the steam and turned on 
air under pressure, then turned off the air, permitted 
the blank and matrix to cool and then withdrew the 
blank, is that correct ? 

A. Yes. 

x-Q. 51. Was the Lambert Company located in Chi- 
cago, and if so, upon what street, when you worked 
for it ? 

A. They were located at 110-112 South Jefferson 
Street, Chicago, 

x-Q. 52. After stopping your work for the Lambert 
Company at 110-112 South Jefferson Street, what did 
you next do? 

A. I went for the Lambert Company in July, 1902 
to London, England, and erected a plant there. 

x-Q. 53. How long did you stay in England ? 

A. I went from there and landed in New York day 
before Christmas, 1904. 

x-Q. 54. When did you next engage in phonograph 
record manufacturing ? 

A. February, 1907. 

x-Q. 55. For whom did you work at that time ? 

A. For the Indestructible Phonographic Record 
Company. 

x-Q. 56. Where was this Company located when you 
went to work for them in February 1907 ? 

A, 110-112 South Jefferson Street, Chicago. 

x-Q, 57. This is the shop in which you had pre- 
viously worked for the Lambert Company, is it not? 

A. Yes sir. 

x-Q. 58. In the shop of the Indestructible Phono- 
graphic Record Company, when you commenced work 
for that company, in February 1907, did you see any 
of the machinery that had previously been in the shop 
of the Lambert Company at that place ? 

A. Yes. 

x-Q. 59. Was much of the old machinery of the 
Lambert Company in the shop of the Indestructible 
Record. Company ? 

A. 18 printing machines. 
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x-Q. 60. Where was the rest of the machiuery, if you 
know, that the Lambert Company had used ? 

A. I don’t know. 

x-Q. 61. How many printing machines had the 
Lambert Company had ? 

A. 00, but they were not all erected. 

x-Q. 62. Please tell us how many of the 50 machines 
which the Lambert Company had, there were erected ? 

A. 24. 

x-Q. 63. Were any of the same people in charge of 
the Indestructible Phonographic Record Company that 
had previously been in charge of the Lambert Com- 
pany ? 

A. Yes, there was B. F. Philpot, F. W. Matthews, 
: and W. F. Messer. 

4 x-Q. 64. When you were connected with the Lambert 
Company, did you kuow anything about who their 
customers were ? 


182 


183 This and all further questions relating to the 
Lambert Company and its business is objected 
to by counsel for compuiainants, as foreign to 
the subject of the direct examination of the 
witness, and as therefore not proper cross- 
examination, this objection to apply by consent 
of counsel for defendants, to all further ques- 
tions in the same line without repetition. 


| A. No. 
* 184 x-Q. 65. When you entered the employ of the Indes- 
| tructible Phonographic Record Company in February, 


1907, were they carrying on the manufacture of pho- 
nograph records, according to the same method as that 
previously practised by the Lambert Company ? 


A. Yes. 
: x-Q, 66. How long did you work for the Indestructi- 
q ble Phonographic Record Company, at 110-112 So. 


Jefferson Street, Chieago ? 
A. Six weeks. 
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x-Q. 67. What did you do then ? 

A. I dismantled the place and shipped the machinery 
to Albany. 

x-Q. 68. Did you go to Albany, and if so, what did 
you do there ? 

A. I went from Chicago to Brooklyn and equipped 
the laboratory, and from Brooklyn I went to Albany, 
N. Y. and equipped the factory for the manufacture of 
indestructible records. 

x-Q. 69. How long were you in Brooklyn ? 

A. About six weeks. 

x-Q. 70. When you went to Albany from Brooklyn, 
did you set up the machinery which had previously 
been in the plant of the Indestructible Phonographic 
Record Company at 110-112 South Jefferson Street, 
Chicago ? 

A. No, but used parts of it for molding machines. 

x-Q. 71. By “ molding machines,” what kind of ma- 
chines do you mean, that is, machines for what use ? 

A. Arbor presses for turning the ends of the cellu- 
loid blanks. 

x-Q. 72. By this I infer that you refer to the ma- 
chine which form the flanges at the end of the cellu- 
loid blanks ; is that correct ? 

A. Yes. 

x-Q. 73. Were any of the printing machines, or parts 
of printing machines shipped from Chicago, set up in 
the Albany factory ? 

A. No. 

x-Q. 74. Were any of the matrices that had been 
used in Chicago used in Albany ? 

A. Yes, language matrices. 

x-Q. 75. Do you know for whom these language 
matrices were used, that is, to whom the language rec- 
ords were supplied ? 

A. They were supplied to the International Phono- 
graphic Languagy School. 

x-Q. 76. Whot did you first hear of the International 
Phonographic Language School ? 

A. 1907—February. 
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x-Q. 77. What did you do while you were in Eng- 
land for the Lambert Company ? 

A. I erected a plant and took charge and superin- 
tended it. 

x-Q. 78. Were your operations there successful, or 
did you have trouble with the manufacture of records ? 

A. I had more or less trouble with the celluloid that 
we got from the British Xylonite Company. After- 
wards we got German material, which worked all right. 

x-Q. 79. What was the trouble with the celluloid 
furnished by the Xylonite Company ? 

A. It was too brittle. 

x-Q. 80. How did it act when you attempted to print 
from it, that is, when you inserted it in a matrix and 
attempted to form a record by injecting steam and 
then air ? 

A. It cracked rather than stretched when steam was 
applied. 

x-Q. 81. I understand you to mean that it would 
crack so that there would be a hole right through the 
blank ? Is that correct ? 

A. Yes. 

x-Q. 82. Did you observe one of these cracked 
records after you took it out of the matrix, to see 
whether the record was printed on the blank near the 
erack ? 

A. It would not print at all. 

x-Q. 83. Do you mean that there would be no im-. 
pression on any part of the blank in case it cracked ? 

A. No, there would not be any record. 

x-Q. 84. The fact that the record did not print was 
because the record was not forced against the matrix 
by the steam or air pressure, was it not ? 

A. Yes. 

x-Q. 85. In other words, the steam and air escaped 
to the outside of the record, thereby giving rise to the 
same pressure on both sides, and preventing the record 
blank from being foreed outwardly against the matrix, 
is that correct ? 


A. Yes. 


Raymond R. Wile 
Research Library 


W. F. Messer. 49 


x-Q. 86. Under these circumstances then, as I under- 
stand you, the heating of the record by the steam, the 
blank being cracked, did not expand the record blank 
outwardly so as to print the phonographie record 
thereon, is that correct ? 

A. Yes. 

x-Q. 87. As I understand you then, a blank could 
not be printed by simply inserting it into a matrix and 
heating it, but that pressure was necessaiy in addi- 
tion. My question refers to a celluloid record, of 
course ; am I correct ? 

A. Yes. 

x-@. 88. When steam was turned into one of these 
record blanks and the blank cracked, thus forming a 
hole through the blank, what was the shape of the 
blank when you took it out of the matrix? 

A. Well, it would shrink back to its original shape. 

x-(). 89. The heat then did not expand it, but on the 
contrary caused it to shrink and curl up, is that 
right ? 

A. Yes. 

x-Q. 90. You stated in your answer to Cross ques- 
tion 88, that the blank would shrink back to its orig- 
inal shape. By original shape, what shape do you 
refer to ? 

A. When the material is received in the rough it is 
more or less flat. 

x-Q. 91. By this I understand you to mean that 
when the celluloid tubes were delivered to you, they 
were not truly circular, but flattened and distorted ; is 
this correct ? 

A. Yes. 

x-Q. 91. In truing up these tubes for the purpose 
of making them perfectly round, were they stretched ? 

A. Yes. 

x-Q. 92. And in the process as practiced by the 
Indestructible Phonographic Record Company, as you 
have described, were they also stretched in this way ? 

A. Yes. 

x-Q. 93. What are the end flanges for upon the 


193 


G4 


195 


196, 





Raymond R. Wile 
Research Library 








197 


198 


19") 


ZULU 


50 W. F. Messer. 


———— 


ends of the celluloid blanks; that is the turned in 
ends ? 

A. To form the seal. 

x-Q. 94. In carrying out the process you have de- 
scribed, as conducted by the Indestructible Phono- 
graphic Record Company, did it ever happen that the 
flanges failed to properly seal the blank ? 

A. Yes, but very seldom. 

x-@. 95. When such failure occurred, I understand 
from your testimony that the steam would not be con- 
fined to the inside of the blank, but would escape to the 
outside thereof, that is, between the blank and the 
matrix? Is that correct ? 

A. Yes, that is right. 

x-Q. 96. When this happened, what was the shape 
of the blank when you took it out of the cylinder or 
matrix ? 

A. The inturned ends would be fluted and the rest of 
it would be its original shape before it was stretched. 

x-Q. 97. I understand then that under these circum- 
stances the blank would come out of the matrix smaller 
than it was when it was put in ? 

A. Yes. 

x-Q. 98. And I also understand that under these 
circumstances the blank would come out without any 
phonographiec record on the outside thereof ? 

A. Yes. 

x-Q. 99. Were the records manufactured while you 
were with the Indestructible Phonographic Record 
Company after they had become established at Albany 
serviceable and satisfactory in use ? 

A. Yes. 

x-Q. 100. Do you have any idea as to how many 
times one of these records manufactured by the In- 
destructible Phonographic Company at Albany could 
be played, that is reproduced in a phonograph, with- 
out wearing out to such an extent as to impair its 
value ? 

A. I never gave it a test. 

x-Q. 101. In your operations at Albany for the In- 
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destructible Phonographic Record Company, did you 
ever observe what happened when the celluloid tube 
was dipped in a solution of nigrocene and acetone, and 
then dried in an oven ? 

A. The first record blanks made by the Lambert 
Company were dried in an oven, 

x-Q. 102. What effect would this have upon the 
blanks ? 

A. Have no effect at all. 

x-Q. 103. What was the occasion of your being in 
Brooklyn as you have testified, at the laboratory of 
the Indestructible Phonographic Record Company, 
that is, how did you happen to be there ? I mean, at 
the time you have said you saw the gold-moulding 
process. 

A. I took a trip down to see the laboratory and the 
improvements which had been made while I was at the 
Albany factory. 

x-Q. 104. Who did you go to the Brooklyn laboratory 
with ? 

A. I went there alone. 

x-Q. 105. Who did you meet when you went there ? 

A. Mr. Matthews, George G. Snowden, and of course, 
who ever was working there. 

x-Q. 106. Do you remember the names of any of the 
other parties working there ? 

A. Hayden Gaines, Mr. Wadeock, Mr. Matthews’ 
father-in-law. 

x-Q. 107. Did any or all of these gentlemen show 
you around the laboratory ? 

A. No, just Mr. Matthews. 

x-Q. 108. How did the outside of the master record 
look after it was gold-moulded, as you have stated ? 
That is, what color was it and what other peculiarities 
did it have? 

A. It was gold-plated. 

x-Q. 109. What was the color of the gold ? 

A. Yellow. 


201 


202 


203 


x-Q. 110. Did you ever see any of the artists per- 
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205 
forming before the horn of one of the phonographs for 
the purpose of making a master record ? 

A. No. 

x-Q. 111. When you were in the laboratory did you 
see a master record placed in the gold-moulding 
machine, or was one already in there when you 
entered ? 

A. One was in there. 

x-Q. 112. Did you see that record which was in the 

206 gold-moulding machine, that is, the same one, taken 
out and electroplated ? 

A. No. 

x-Q. 113. Did you see the electroplating operation 
at all ? 

A. Yes. 

x-Q. 114. State just what you saw ? 

A. A row of glass jars in which was blue vitrol, a 
copper anode hung on the inside, charged with elec- 
tricity wax record set down in the centre with a wire 

2C% on each end charged with electricity. 

x-Q. 115. What were the jars made of ? 

A. Glass. 

x-Q. 116. How large were they ? 

A. About 8 by 12. 

x-Q. 117. Were these jars in the same room with the 
gold-moulding machines ? 

A. No. 

x-Q. 118. You stated that there was a spark be- 
tween the gold electrode and the master record. Can 

208 you describe a little more fully the appearance of this 
spark? That is, was it a small bright spark, or did it 
have some other appearance ? 

A. It was ablue or greenish spark. 

x-Q. 119. Did this spark light up the entire glass 
cylinder ? 

A. No. 

x-Q. 120. You have stated that in the printing pro- 
cess as carried on by the Indestructible Phonographic 
Record Company at Albany, the steam softens the ma- 
terial, that is the celluloid. From your experience, 
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can you say what it is about the steam that softens. 


the celluloid, that is, whether it is the heat of the 
steam, or what it is ? 

A. It is the heat. 

x-Q. 121. You also stated that the steam forces the 
celluloid against the inner walls of the matrix. Does 
your experience enable you to state whether it is the 
heat of the steam, or its pressure, that causes it to 
force the celluloid against the mner walls of the 
matrix ? ; 

A. Pressure. 

x-Q. 122. When was it that you resigned your posi- 
tion with the Indestructible Phonographic Record 
Company ? 

A. About the first of April, 1909. 

x-Q. 123. Who was the active manager of the Lam- 
bert Company while you were employed with that 
company ? 

A. Mr. B. F. Philpot. 

x-Q. 124. And who was the active manager of the 
Indestructible Phonographic Record Company when 
you were employed by it ? 

A. Mr. B. F. Philpot. 

x-Q. 125. How is it that you know, as you have 
stated, that all of the molds or matrices used at Albany 
by the Indestructible Phonographic Record Company 
were made at the Laboratory in Brooklyn ? 

A. I received all the shipments. which come from 
there. 

x-Q. 126. Do you mean that you personally opened 
the boxes ? 

A. I do, and inspected them as they came in. 

x-Q. 127. Were any matrices used by the Indestruct- 
ible Phonographic Record Company at Albany, which 
had been made by the International Phonographic 
Language School ? 

A. Yes. 

x-Q. 128. Have you any knowledge as to when the 
Indestructible Phonographic Record Company first 
began to practise at its Brooklyn Laboratory, the 


! 

209 : 
| 

| | 

| 

ey, 


211 


, 
z-_"2*_— =: 


5 tines tee 


212 





Raymond R. Wile 
Research Library 





Te 
A. 





213 


214 


215 


216 


54 W. F. Messer. 


process which you have described as being conducted 
there ? 

A. Sometime in 1905. 

x-Q. 129. How are you enabled to remember this 
date ? 

A. Lama very poor one to keep dates. 

x-Q. 130. From your experience in manufacturing 
phonograph records, did you consider it possible to 
form a celluloid record by pressing 1t against the mat- 
rix without first softening the celluloid ? 

A. No. 


KE-DIRECT BY Mr. CHURCH: 


Re-d. Q. 131. State whether or not the effect of 
steam under pressure upon the celluloid blank is not 
first to soften it and then to press outward against the 
matrix ? In other words, are not both heat and pres- 
sure necessary ? 

A. Yes, they are necessary. 

Re-d. Q. 132. Were or were not the wax records 
that you say you saw suspended in the jars in Brooklyn 
gold covered records ? 

A. Yes. 

Re-d. Q. 1383. You have spoken of certain apparatus 
having been sent from Chicago to Albany. Will you 
please state what became of that apparatus ? 

A. The -old printing machines from the Chicago 
plant was sent to Albany, parts of them have been 
used for molding machines. 

Re-d. Q. 1384. When was it, as nearly as you can 


recollect, when you saw the gold-moulding process © 


working in Brooklyn? 

A. February, 1908. 

Re-d. 135. When were the gold moulded matrices or 
molds first received at Albany, to your knowledge ? 

A. It was shortly after I had been at Brooklyn and 


saw the process in operation. 
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By Mr. Scott: 

Re-x-Q. 136. You have stated that the master records 
which you saw in the electroplating jars in Brooklyn, 
were gold-moulded records. What wus the condition 
of these records at the time you saw them, that is, 
how long had they been in the jars, if you know? 

A. About six hours. 


Deposition closed. 
Wrtam F. Messer. 


Adjourned to Thursday, January 13, 1910, at 10 
A. M. 


January 13, 1910. 


Met pursuant to adjournment. 


Parties present as before. 


The testimony of the witness, ARTHUR S. Browne, is 
continued. 


CrOSS-EXAMINATION BY Mr. Scorr: 


x-Q. 6. I notice that some of the claims regarding 
which you have testified refer to softening the blank 
by heat and that others do not. Will you state 
whether you find anything in the specification of the 
patent, that is the descriptive part, referring to heat as 
a softening agent ? 7 

A. Ido not inso many words. It refers, however, 
to the employment of heat and specifies materials 
which are softened by heat. 

x-Q. 7. Do you know of any material available for 
use In making phonographic records that would not be 
softened by heat ? 

A. Yes. 
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x-Q. 8. Did you ever see any commercial marketable 
records made of such materials ? 

A. Yes. 

x-Q. 9. What were these materials ? 

A. Paper. 

x-Q. 10. Other than the mention of materials which 
are softened by heat, do you find anything in the 
specification of the patent which to your mind indi- 
cates that softening was contemplated ? 

A. Yes, the specification describes a molding or 
impressing process, whereby a blank is brought forcibly 
into contact with a surface from which the impression 
is tobe taken. This taken in connection with the 
recitation of materials which are softened by heat and 
the statement that heat is employed, makes the infer- 
ence inevitable that softening is contemplated where 
the nature of the materials is such that softening is 
necessary to render them plastic. For example, the 
patent refers to sealing wax (line 14, page 3). Every 
one is familiar with the fact that sealing wax will not 
take an impression in its normal condition, but that 
when softened by heat an impression is readily taken. 
No one, therefore, could fail to understand that when 
the patent mentions such a material and describes 
heating as a step in the process and the taking 
of an impression by pressing the wax against 
the mold, that one purpose of the heating 
is to bring the wax into a sufficiently 
soft condition to render it plastic enongh to take an 
impression. 

x-Q. 11. When wax is used, this being one of the 
materials mentioned in the patent, what function would 
be served by heat, that of softening the wax, or that of 
expanding it merely, or both ? 

A. The function of softening the wax would always 
exist. Ifthe wax were of such a character that it 
would be expanded by heat, then the function of the 
heat would be to expand it. It would not be possible 
to expand the wax without softening it in case heat 
were employed. 
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225 
x-Q. 12. From your knowledge of the phonographic 
art can you state whether the degree of heat used in 
: manufacturing wax records would have enuugh soften- 
ing effect to be of any material utility ? : 
A. Ican. The softening is of great utility. 
x-Q. 138. Why is it that in the process described in 2 
the patent in suit the records are, as stated in some of 
the claims regarding which you have testified, removed 
by direct longitudinal movement ? 

ws : A. Because the duplicated records are so shrank by 226 

‘ chilling that they are free from contact with the lore 

of the mold and consequently can be removed by pull- 

ing them straight out. 

x-Q. 14. About how much do the records have to 

] shrink from the mold to render it possible to remove 

- qa them from the evlindrical matrix without injury ? 

| A. They have to shrink far enough to enable the 

| irregular sound groove in the duplicate record to get | 

entirely free from the projecting sound rib of the mold , 
and with sufficient additional clearance so that re- 22 | 
moval can be effected without any danger of accidental | 
scraping which might hurt either the record or the 
mold. I can not state in fractions of an inch just what 
this shrinkage should be. | 

x-Q. 15. In making flat phonographie records, com- 
mouly called dise records, that is, records in which the 
phonographic indentations are formed in a spiral path 
on a flat surface, would any difficulty arise in separat- 

, ing the record from the dise, such as would necessitate 
shrinking the record in order to remove it from the 228 
matrix without injury to either ? 

A. I do not know. I am not familiar with the 
manufacture of flat dise records. 

x-Q. 16. In the patented process, in which the rec- 
ord is warmed upon the inside of an integral eylin- 
drical matrix, itis absolutely necessary, is it not, to 
disengage the projections on the record from the in- 

7 dentations in the matrix before the record can be 

7 Z remove ? 

: . A. Yes, 
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% 229 
; x-Q. 17. There would seem to be no reason, would 
there, in the manufacture of a flat dise record from a 
flat disc matrix, why the record after being formed, 
ws q could not be lifted away from the matrix by a move- 
ment at right angles thereto, as distinguished from 
drawing the record out, as is done in the manufacture 
of cylindrical records, by a movement which causes the 
surface of the record to move parallel with the surface 
of the matrix, and furthermore it would seem, would it 
~ : 230 not, in the manufacture of dise records as described, 
any preliminary shrinking of the record, prior to moy- 
ing it bodily away from the matrix, would be unneces- 
sary ? 
A. Ido not kuow. I do not know how dise records 
are made and consequently can express no opinion. 
x-Q. 18. In lines 32 to 35, page 1, of the specifica- 
tion of the patent in suit, it is stated that the pat- 
entee’s process is applicable to the manufacture of 
flat discs. Can you state whether the process de- 
231 scribed in this patent is of any utility in connection 
“ with the manufacture of disc records, and if so, of what 
: utility ? 

A. I cannot state. 

x-Q. 19. Is the step of removing the record from the 
cylindrical matrices described in the patent by direct 
longitudinal movement an esseutal part of the process, 

~ 4 or merely incidental to the fact that the matrix is made 

in the form of a hollow cylinder with the phonographic 
record formed upon its smooth interior surface, and the 

232 further fact that the reproduced record is formed 

upon a cylindrical blank initially having a smooth 
cylindrical surface. 

“ A. It is essential to the process as set forth in the 
claims which I have cousidered. I notice there are 
other claims in the patent which I did not consider in 
my direct examination, such as claims 1, 7, 8 and 18, 
in which nothing is said about the record being 
eylindrical, nothing is said about removal by direct 


— . . 
longitudinal movement; and, therefore, so far as the 
s process recited in those claims is concerned, I do not . 
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regard the removal by direct longitudinal movement as 
essential. 

x-Q, 20. Are not all of the claims directed to the 
same process ? 

A. In one sense yes, and in another no. In accord- 
ance with some claims certain specific steps are 
necessary, which may be omitted in the practice 
of the process of other claims. Accordingly, in 
this sense, they are not directed to the same 
process. On the other hand, all of the claims 
recite steps which mav all be employed or may 
be in part employed in a single specific process 
and in that sense they are all directed to the same 
process. Different claims, however, are applicable to 
different processes which may be in many respects un- 
like. 

x-Q. 21. Could these processes be unlike in the man- 

er of removing the record from the matrix? That is, 

is there any other way of removing the record from the 
matrix other than by a direct longitudinal movement 
as specified in some of the claims regarding which yon 
have testified ? | 

A. So far as the language of some of the claims are 
concerned, they would apply to a process wherein the 
duplicate record might be removed otherwise than by 
direct longitudinal movement, assuming of course the 
existence of such amoce of removal. Take, for exam- 
ple, claim 18. The Janguage of this claim contains 
nothing to indicate the shape of the celluloid tablet, 
nor as to how it may be removed. The language of 
claim 18 might apply to a flat record and the removal 
from the matrix might be made by destroying the 
matrix, so far as anything stated in the claim is con- 
cerned. 

x-Q. 22. In the case of a hollow cylindrical matrix, 
and a cylindrical record formed therein, as described 
in the patent and referred to in several of the claims, 
for instance claim 4, would there be any other possible 
way of removing the record after it is formed than by 
a direct longitudinal movement ? 

A. Yes, the matrix might be destroyed. 
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x-Q. 23. Without destroying either the matrix or 
record, would removal of the record other than by a 
direct longitudinal movement be possible under the 
conditions set forth in cross-question 22 ? 

A. Not practically. 

x-Q. 24. What do you understand by direct longi- 
tudinal movement ? 

A. Separating the mold and record by moving one or 

both parallel with the longitudinal axis of the mold so 
that there is no injurious scraping contact between 
the two during separation. 
_ x-Q. 25. I understand then that the essential thing 
about the removal of the record is that the interlock- 
ing projections and indentations on the matrix and rec- 
ord respectively should be disengaged, and then that 
the removal of the record should be accomplished by 
such a movement as will not result in causing the sur- 
faces of the record and matrix to contact in such man- 
ner as to injure either ? 

A. Yes. 

x-Q. 26. The essential condition then of this move- 
ment of separation between the matrix and record re- 
sides in separating the surfaces of these two objects and 
taking one from the other in such a way that the spaced 
apart surfaces thereof will move approximately parallel 
one to the other. 

A. Yes. 

x-Q. 27. Then, as [ understand it, the phrase “ di- 
rect longitudinal movement”’, occurring in the claims 
you have testified about, contain no particular signifi- 
cance other than as referring to the fact that after the 
indentations and the projections on the record and 
the matrix respectively have been disengaged one from 
the other, the record is removed from the matrix by 
such a movement as will cause the surface of the 
record bearing the phonographic indentations to travel 
in a path parallel to the inner surface of the matrix 
which bears the projections constituting the phono- 
graphic impression ? 

A. Yes. 
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x-Q. 28. If the record were revolved upon its longi- 
tudinal axis, its outer cylindrical surface would travel 
in a path parallel to the inner cylindrical surface of 
the matrix, would it not ? 

A. No. 

x-Q. 29. Why not? oy 

A. The movement would then be a concentric one 
and not a parallel one. 

x-Q. 30. Do you not consider two ares struck from 
the same centre as parallel ? 

A. No. 

x-Q. 31. Is it your idea that parallelism can exist 
only between straight lines or plane surfaces ? 

A. Strictly speaking, yes. 

x-Q. 32. Under the conditions assumed in cross- 
question 28, would not the surface of the record at al} 
times be at the same distance from the inner surface 
of the matrix, assuming that the axis of the record 
and matrix were coincident ? 

A. No. 

x-Q. 33. Would the movement described in cross- 
question 28, any more than a direct longitudinal move- 
ment, cause the surface of the record to contact with 
and possibly injure the matrix or the surface of the 
record itself ? 

A. It would not. 

x-@). 34. Then I assume that for the successful car- 
rying out of the patentee’s process it is not necessary 
to remove the record from the matrix by a direct lon- 
gitudinal movement to the exclusion of a rotary or 
twisting movement. Is this this correct ? 

A. The present question seems to assume that the 
movement described in cross-question 28 would effect 
a removal, whereas it would not. The successful car- 
rying ont of the process of the patent, so far as the 
claims discussed on my direct examination, is con- 
cerned, requires such a complete disengagement of the 
recordaud matrix that there shall be a clearance be- 
tween them so that if the record is then pulled straight 
out, there shall be no scraping of the surfaces one upon 
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the other (at least to any extent which might possibly 
mar them) and the removal is effected by pulling them 
apart along a path substantially parallel with the axis 
of the matrix. If the clearance should be effected, it 
would not be absolutely necessary to have exact math- 
ematical acenracy in pulling the record out. Accord- 
ingly, with a proper clearance, if the record should be 
twisted a little in pulling it out, there would be no 
substantial departure from the direct longitudinal 
movement called for by the claims. 

x-Q. 35. As I understand you then under the con- 
ditions assumed in your last answer a twisting move- 
ment of the record, that is a rotation thereof on its 
longitudinal axis, such rotation being simultaneous 
with the direct longitudinal movement of withdrawal, 
would not cause any injury to the record or matrix, 
provided of course that its removal is done with the 
ordinary care use(l in such operation ? 

A. Yes, provided the disengagement between the 
matrix and record is sufficient so that the clearance is 
sufficiently great to enable the record to be pulled 
straight out, then the assumed and unnecessary con- 
current rotation would not involve any injury. 


Deposition closed. 


ARTHUR 8S. BROWNE. 


Counsel for complainant offers in evidence a 
certified copy of letters patent of the United 
States to Thomas A. Edison, numbered 713,209, 
and/dated November 11, 1902, for _ Improvement 
in Processes for Duplicating Phonograms, and 
the same is marked “ Complainants’ Exhibit, 
Complainants’ Patent in Suit.” 

Also, assignment of said letters patent No. 
713,209 from Thomas A. Edison to National 
Phonograph Company, dated December 16, 
1902, acknowledved December 16, 1902, recorded 
December 18, 1902 in Liber D-66, page 473 of 
Transfer of Patents. 
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Also, assignment of said letters patent No. 
713,209 from National Phonograph Company to 
New Jeisey Patent Company dated March 28, 
1906, ackuowledged Mareh 28, 1906, and re- 
corded in Liber V-74, page 200, of Transfer of 
Patents. 

It is agreed by counsel for defendants that 
said instruments of assignment may be copied 
into the record and said copies used with the 
same force and effect as the originals thereof, 
said originals or proven copies thereof to be, 
however, produced at the hearing if called for 
by counsel for defendants. 

It is further stipulated and agreed by and be- 
tween counsel for the respective parties hereto, 
that Frank L. Dyer, a resident of Montelair, 
New Jersey, if called as a witness for the com- 
plainants, would testify that he is the Vice- 
President of the New Jersey Patent 
Company, one of the complainants here- 
in and the owner of the legal title to 
patent No. 713,209 in suit, and that the 
National Phonograph Company, the other com- 
plainant herein now is and at all times since the 
12th day of November, 1902, has been the 
exclusive licensee to manufacture, use and sell 
cylindrical phonograph records made In accord- 
ance with the invention described by said pat- 
ent. 

Counsel for complainants also offers in evi- 
dence a copy of patent No. 705,772, granted to 
Wm. F. Messer, July 29,1902, for Apparatus 
for Reproducing Phonograms, referred to in the 
deposition of Wm. F. Messer, aud the same is 
marked “ Complainants’ Exhibit, Messer Patent 
No. 705,772.” 
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2-3 
(Copy of Assignment from Thomas A. Edison to 
National Phonograph Company.) 


Wuereas, I Thomas A. Edison, of Llewellyn Park, 
in the County of Essex and State of New Jersey, did 
obtain Letters Patent of the United States No. 713,209, 
on the llth day of November, 1902, for a process of 
duplicating phonograms : 
AND WHEREAS, I am the sole and exclusive owner of 
254 said Letters Patent and the invention described 
therein, and of all rights and privileges thereunder ; 
AND WHEREAS, National Phonograph Company, a 
corporation organized and existing under and by 
virtue of the laws of the State of New Jersey and hav- 
ing its principal place of business at Orange, in the 
County of Essex in said State, is desirous of acquiring 
said Letters Patent and all rights thereunder ; 
Now, therefore, to all whom it may concern, be it 
known that for and in consideration of the sum of one 
255 dollar, lawful money of the United States, to me in 
hand paid, the receipt of which is hereby acknowl- 
edged, I, the said Thomas A. Edison, have sold, 
assigned and transferred, and by these presents do 
sell, assign and transfer to the said National Phon- 
4 ograph Company, its successors or assigns, my entire 
right, title aud interest in and to the aforesaid Letters 
Patent No, 715,209 dated November 11, 1902, and the 
invention described and claimed therein, together with 
any and all right or rights of action, claims and demands 
256 whatsoever, either at law or in equity, for damages or 
profits, or both, for which I have or may have, for past 
infringement of said Letters Patent, with full right to 
the said National Phonograph Company, in its own 
name, to sue upon and collect the same for its own use 
and behoof ; the same to be held and enjoyed by the 
said National Phonograph Company, its successors or 
assigns, to the full end of the term for which said 
Letters Patent are or may be granted, as fully and en- 
| tirely as the same would have been held and enjoyed 
9 by me had this assignment and sale not been made. 
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257 
In witness whereof, I have hereunto set my hand 
and seal this 16th day of December, 1902. 
a THos. A. EDISON. 
bal 4 In the presence of 
’ FREDERICK C. DEVONALD, 
2 J. A. Boerum. 


STaTe oF NEW JERSEY, 
County of Essex, 
q ; 258 
q Be it remembered that on this 16th day of Decem- 
7 ber, 1902, before me, Jonn F. RanpoLpH, a Notary 
Pe Public, personally appeared Thomas A. Edison, who I 
am satisfied is the person named in and who executed 
3 the within assignment, and I having first made known 
bas q to him the contents thereof, he acknowledged that he 
: signed, sealed and delivered the same as his volun- 
tary act and deed for the uses and purposes therein 


8S. : 


3 specified. 

3 JOHN F. RanpDOoLpyH, psy 

4\ (SEAL) Notary Public for New Jersey. = 
wi 3 John F. Randolph, 

;. Notary Public, 

New Jersey. 

(Copy of Assignment from National Phonograph Coin- 
= . pany to New Jersey Patent Company.) 

. “ WaHenreas, letters Patent of the United States were 


granted to Thomas A. Edison, No. 667,662, dated 260 | 
February 5th, 1901, for “ Process of Duplicating 
; Phonograph Records ;” and whereas Letters Patent 
¥ ; of the United States were granted to said Edison No. 
713,209, dated November 11, 1902, for “ Process of 
Duplicating Phonograms;” and whereas, the entire 
right, title and interest in and to each of said Letters 
Patent were assigned by said Edison to the National 
Phonograph Company, a corporation organized and 
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i existing under the laws of the State of New Jersey, 
a: the assignment of the first mentioned patent being 
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dated December 4th, 1901, and being recorded De- 
cember 7th, 1901, in Liber U-63, page 465 of the 
records of the United States Patent Office, and the 
assignment of the second of said patents being dated 
December 16th, 1902, and being recorded December 
18th, 1902, in Liber D-66, page 473 of the records of 
the United States Patent Office ; and 

WuereEas, the New Jersey Patent Company, a cor- 
poration duly organized and existing under the laws 
of the State of New Jersey, is the equitable owner 
of the entire right, title and interest in and to each of 
said patents, and has been such equitable owner thereof 
since the 27th day of June, 1903, and now desires to 
acquire the legal title in and to each of said patents : 

Now, therefore, to all whom it may concern, be it 
known that for and in consideration of the sum of one 
dollar, lawful money of the United States, paid by the 
New Jersey Patent Company to the National Phono- 
graph Company, receipt of which is hereby acknowl- 
edged, the said National Phonograph Company has 
sold, assigned and transferred, and by these presents 
does hereby sell, assigu and transfer uuto the said New 
Jersey Patent Company its successors and assigns, the 
eutire right, title and interest in and to each and both 
of said Letters Patent and the inventions described 
and claimed therein, together with avy and all right or 
rights of action, claims, or demands whatsoever either 
at law or in equity for damages or profits or both 
which the said National Phonograph Company has or 
may have for past infringement of either or both of 
said Letters Patent, with the full right to the said New 
Jersey Patent Company iu its own name to sue for and 
collect the same for its own use and behoof; the same 
to be held and enjoyed by the said New Jersey Patent 
Company, its successors or assigus to the full end of 
the respective terms for which the said letters patent 
are or may be granted as fully and entirely as the same 
would have been beld and enjoyed by the said National 
Phonograph Company had this assignment and sale 
not been made. 
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In witness whereof the said National Phonograph 
Company has hereto affixed its corporate seal and 
caused these presents to be signed by its president this 
28th day of March, 1906. 

NATIONAL PHONOGRAPH COMPANY, 
By Wituray E, GILMore, 
President. 
Attest : 
(SeaL) A. WESTEE, 

Secretary. 266 


STATE OF NEW JERSEY 
1 ? SS. : 
County of Essex, 


On this 28th day of March, 1906, before me per- 
sonally appeared Alphons Westee, the secretary of the 
National Phonograph Company, with whom I am per- 
sonally acquainted, who being by me duly sworn, 
deposed and said that he resided in West Orange, New 
Jersey, and was the secretary of the National 967 
Phonograph Company, the corporation described 
in and which executed the foregoing instrument; 
that he knew the corporate seal of the 
said company; that the seal affixed to the said 
instrument was said corporate seul and was so affixed 
by order of the Board of Directors of the said com- 
pany; and that he attested the same by subscribing 
his name to the said instrument as secretary of the 
said company by like order. 
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Sworn and Subscribed to be- 
fore me this 28th day ote 
March, 1906. 


Frank L. Dyer, 
(SEAL) Notary Public, 
State of New Jersey. 
Commission Expires February, 1908. 


COMPLAINANT'S PRIMA FACIE CASE CLOSED. 
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STATE oF New J ia 
: SS. : 
County of Essex. 


I, Anna R. Kienm, a Notary Public in and for said 
county and State, duly commissioned and qualified, 
and authorized to administer oaths, and to take and 
certify depositions, do hereby certify that, pursuant to 
the annexed notice issued and served in the civil cause 
depending in the Circuit Court of the United States 
for the Northern District of New York, wherein New 
Jersey Patent Company and National Phonograph 
Company are complainants, and George G. Snowden, 
James H. Snowden and Heury McSweeney, doing 
business as a co-partuership under the name and style 
of the Indestructible Phonographie Record Company, 
are defendants, I was attended at the office of Frank 
L. Dyer, Edison Laboratory, Orange, N.J., by Mel- 
ville Church, Esq., and Dyer Smith, Esq., counsel 
for complainauts, as also by Walter A. Scott, Esq., 
counsel for defendants, on the several days and dates 
hereinbefore stated; that the aforenamed witnesses, 
Stephen C. Porter, Arthur S. Browne and William 
F. Messer, who were of sound mind and law- 
ful age, and were by me first carefully exam- 
ined and cautioned and duly sworn to testify 
the truth; the whole truth and nothing but the truth ; 
and they thereupon testified as is above shown, and 
that the depositions by them subscribed, as above set 
forth, were reduced to typewritiug by me (1) in the 
presence of the witnesses themselves and from the 
statements of them, and were subscribed by the said 
witnesses in my presence, and were taken at the place 
in the annexed notice specified and at the times as set 
forth, adjournments being had or taken from day to 
day as provided for in said notice, and that all was so 
done, written and signed in the presence of said coun- 
sel for said complainants and defendants. I further 
certify that the reasou for taking said depositions was, 
and is, and the fact was, and is, that all of the de- 
ponents live more than one hundred miles from the 
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place where the civil issue is appointed by law to be 
tried ; that I am neither of connsel nor attorney to 
either of the parties to said suit, nor interested in the 
event of said cause, (2) and that it being impracticable 
for me to deliver said depositions and the exhibits 
thereto attached with my own hand into the court for 
which they were taken, I have retained the same for 
the purpose of being sealed up and directed with my 
own hand, and speedily and safely transmitted to the 
said court for which it was taken, and to remain under 
my seal until there opened. (3) 
As witness my hand and seal as such examiner at 
Orange, New Jersey, on this 13th day of January, 1910. 
Anna R, KLEuM, 
[ SEAL. ] Notary Public, 
State of New Jersey, 
Commission expires June, 1913. 
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277 
IN THE UNITED STATES CIRCUIT COURT, 


NorTHERN District oF New YORK. 





New Jersey Parent Company and 
NaTIONAL PHONOGRAPH COMPANY, | 
Complainants, | 


= Se ee 


~ q 278 
| vs. 

In Equity No. 

GrEoRGE G. SnowpDEeN, James H. +, aan , 

‘ a. =a ‘{ Letters Patent 
SNOWDEN and Henry McSWEENEY,| No, 713,209. 

doing business as a co- partnership 

under the name and style of the 

Indestructible Phonographic Ree- 

ord Company, 


Pe eS ee 








979 Respondents. | 


mee ee rt 


Deposition of ARTHUR S. Browne, a witness exam- 
ined in behalf of the complainants in rebuttal, pur- 
suant to notice, before Anna R. Kieu, a Notary Pub- 

4 lic in and for the State of New Jersey, at the Edison 
q Laboratory, Orange, N. J., on August 8th, 1910. 


= == 


Present :‘ 
Dyer Smith, Esq., and MELVILLE CHURCH, 
Esq., on behalf of complainants. 
WaLTer A. Scort, Esq., on behalf of defend- 
ants. 


a, Se a = 


ArTuuk 8. Browne having been duly sworn in the 
cause, deposes and says in answer to questions pro- 
posed to him by Mr. Church, as follows : | 

Q. 1. Are you the same Arthur S. Browne who has 
heretofore been examined as a witness for the com- 
plainants in this cause ? 


a A. I am. 
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Q. 2. Have you read and do you understand the 
deposition given by defendants’ expert, Mr. Carter, in 
this cause, as well as the patents of the prior art re- 
ferred to by him in the said deposition, and if you 
have, will you please compare such prior art patents 
with the process of duplicating phonograms set forth 
in the Edison patent No. 713,209 in suit, as particularly 
referred to in claims 2, 3, 4, 5, 9,10, 13,16 and 17 
thereof and state the result of such comparison? In 
giving your answer, I request that you make such crit- 
icisms of the testimony of Mr. Carter respecting such 
patents as you may deem pertinent in your discussion 
of them. 

A. I have read Mr. Carter’s deposition and the sev- 
eral prior patents to which he has referred, and under- 
stand the same. 

These prior patents do not disclose the subject 
matter of any of the claims of the Edison patent in 
suit, mentioned in the question. As I understand Mr. 
Carter’s deposition, he only asserts that the subject 
matter of these claims is disclosed in the British pat- 
ents of Lioret No. 23,366 of 1893 and of Young No, 
1478 of 1894, and in the Lioret U.S. patent No. 528- 
273, October 30, 1894, and, as to these patents I do 
not agree with Mr. Carter as to what is disclosed in 
them, as [ will explain when I take them up for detail 
cousideration. 

So far as the prior art shows, the Edison patent in 
suit is the earliest instance of a disclosure of a method 
of making duplicate phonograph records or “ phono- 
grams’ wherein there is employed a hollow cylindical 
mold or matrix having a reverse phonogram record on 
its inner wall into which the material of which the 
duplicates are composed is inserted and is forced 
against the irregular matrix surface to receive an im- 
pression therefrom, the thus molded duplicates being 
removed from the mold by shrinkage, due to cooling, 
followed by longitudinal separation. Not only was 
this method of making duplicate phonograms first dis- 
closed in the Edison patent in suit, but, indeed, the 
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285 ~ 
prior art fails to disclose any instance in any art of the 
employment of an integral hollow cylindrical mold 
having an irregular and unsymmetrical internal mold- 
bad | ing surface from which the molded article is removed 
after shrinkage by a direct longitudinal movement. 
I will consider the various prior patents referred to > 
by Mr. Carter for the purpose of establishing the cor- 
rectness of the statement just made. 
- 3 ' Edison No. 484,582 October 18, 1892. The applica- 
286 tion for this patent was filed January 30, 1888, and is 
| the earliest patent referred to by Mr. Carter, which 
discloses a method of duplicating phonograms. In 
accordance with this patent a hollow cylindrical metallic 
: matrix or mold was made, as shown in Fig. 4. The 
~ 3 procedure which is then employed is thus described in 
: the patent : 


“This metal cylinder is then split longitndin- 
ally by a very thin saw into a number of parts 
: 287 —say, for illustration, three parts—which are 
- z | suitably mounted upon levers, so that a mold is 
4 formed, which can be closed to receive the ma- 
terial to be molded and opened to permit of its 
being taken out. The duplicate phonograms 
are prodnced by means of this mold by pouring 
4 therein and preferably around a suitable core 
tel F placed in the mold suitable substances, such 
as wax or wax-like material, resin or 
plaster-of-paris, the material being prefer- 
288 ably too hard to be - satisfactorily in- 
dented by the phonograph or the duplicate 
phonograms may be made by taking sheets of 
smooth material, like waxed paper or tin foil, 
and pressing them upon the surface of the mold 
by a plunger or otherwise, the sheets being 
afterward backed up by a wax, resin or cement.” 
(Page 1, lines 69-88.) 


wees 


In accordance with this patent, the metal mold is 
sawn into sections, so that, after a duplicate has been 
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molded, the mold can be separated and opened out, so 
as to permit the removal of the molded record. Such 
a plan is wholly impracticable because the sawing of 
the mold into sections necessitates the removal of 
some of the metal on which the sound waves are rep- 
resented, thereby destroying a portion of the sound 
irregularities, and causing imperfection in the dupli- 
cated record. It is entirely obvious that this patent 
wholly fails to disclose the method of the patent in 
suit ; and, moreover, it further shows that Edison 
then had no conception of the possibility of obtaining 
duplicate molded records from an intact cylindrical 
mold. This patent, however, is important, since it 
was before the world for over five years before the 
filing of the application for the patent in suit and it 
suggested to no one the possibility of making molded 
duplicate records in the manner disclosed by the pat- 
ent in suit. 

Edison No. 382,417, May 8, 1888 : The application 
for this patent was filed February 4, i888, only a few 
days after the filing of the application for the split 
mold patent, No. 484,582,,and it affords contempora- 
neous evidence that the possibility of obtaining dupli- 
cate sound records from an integral cylindrical mold 
would not obviously occur to any one familiar with 
obtaining a molded article with a smooth surface from 
a mold having » smooth symmetrical molding surface. 
The purpose of this Edison patent No. 382,417 is to 
make blank phonograph cylinders with smooth cylin- 
drical surfaces, which are to be subsequently used in a 
phonographic machine in order to have a sound record 
cut therein. In this connection, the specification says : 


“ The object I have in view is to produce a 
method or process of making wax phonogram- 
blanks which will result in a more accurate 
blank and one having a better surface for re- 
ceiving the phonograph-record.” (Lines 9-13.) 


In accordance with this patent a mold or die F is 
employed, into which a roughly cast cylindrical 


289 


290 


2 


9 


91 


92 


me ee ee ee ee et ee et ee ee ee ee eee 


Raymond R. Wile 
Research Library 





—_ -—_, 


————S——...22.QuN.__. } 





292 


294 


295 


296 


74 A. S. Browne. 


blank is inserted while it is still of sufficient 
temperature to be plastic ; and against the interior 
surface of this die the blank is forced by means of a 
tapering mandrel or plunger. The specification says : 


“The die and its plunger are made of highly- 
polished metal. Speculum metal is preferably 
used for this purpose.” (Lines 74-76.) 


“Speculum metal” is an alloy such as is used in re- 
flecting telescopes and which can receive a sufficiently 
bright polish to serve as a mirror. 

The patent does not explain any details concerning 
the removal of the finishe| blank. All that is said is 
that the blank is pressed against the walls of the sur- 
rounding die and that— 


“The plunger is then removed from the blank 
and the blank removed from the die, when it 
will be ready for use ov a phonograph.” (Lines 
77-80.) 


There is nothing here to suggest that there is any 
chilling of the blank following the molding of the 
record. Indeed, the inference is that there is no 
chilling, but that removal immediately follows mold- 
ing. The description just quoted treats the removal 
of the plunger and of the blank as immediately follow- 
ing the molding and there is no suggestion of any use- 
ful time interval. Manifestly, the plunger must be re- 
moved while the blank is at its molding temperature, 
since any chilling of the blank would cause it to cling 
to the plunger. The high-polish given to the plunger 
(as well as to the die as the patent describes) facili- 
tates the withdrawal of the plunger from the still 
warm blank, and with equal facility the blank can be 
withdrawn from the highly polished die while still 
warn. 

The patent is wholly silent as to any utility to be 
derived from waiting until the blank chills; and wholly 
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fails to indicate any realization on the part of the 
patentee that chilling the blank with the resulting con- 
traction is a utilizable factor in removing the blank. 
Much less does the patent disclose the possibility or 
feasibility of utilizing a mold with sound irregularities 
for obtaining duplicate records by molding and _ atil- 
izing shrinkage due to cooling as a factor in removing 
the molded record from the mold. 

In connection with this blank molding patent Mr. 
Carter says— 


“This patent does not state that the contrac- 
tion of the blank, due to cooling, loosens it in 
the matrix and permits it to be readily with- 
drawn, but of course this would be the natural 
and normal action, the blank having been in- 
serted while warm.” 


Mr. Carter here assumes that the patent contem- 
plates a period of delay subsequent to molding, during 
which cooling can take place; but nothing of the sort 
is described in the patent, and on the contrary, so far 
as the disclosure goes, no opportunity for cooling is 
given. The plunger must be withdrawn before any ap- 
preciable cooling takes place, and the patent describes 
the withdrawal of the plunger and the withdrawal of 
the blank in the same breath. Moreover, the high- 
polish of both che and plunger facilitates the with- 
drawal of the plunger from the blank and of the blank 
from the die while the die is still warm. 

On the basis of an assumed cooling and consequent 
contraction of the blank, Mr. Carter reaches the con- 
clusion that the process of the patent in suit is essen- 
tially the process of this blank molding patent, ex- 
cept for the difference in the matrices. Referring to 
the two cases disclosed in the two patents Mr. Carter 
SAYS : 


‘“‘ Assuming the selection of the proper matrix, 
the subsequent steps were the same in the two 
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cases, and the differeuce in the product was 
wholly due to the difference in the matrix.” 


I disagree both with the statement of fact and the 
conclusion drawn therefrom. In the patent in suit 
there must not only be a shrinkage of the molded dup- 
licate, due to cooling, but that shrinkage must be of a 
character which does not disturb the faithful reproduc- 
tion of the sound irregularities, and also it must be 
sufficient to enable the irregular external surface of 
the molded duplicate to clear the interior irregular face 
of the mold. Nothing of the sort either in kind or 
extent is disclosed in the blank molding patent No. 
382,417, or is incident to the practice of the process 
thereof. 

Moreover, assuming that this Edison blank molding 
patent No. 382,417 did disclose an intelligent use of 
shrinkage due to cooling for the purpose of facilitating 
the withdrawal of the molded blank from the die, it is 
evident that it taught nothing to the public concern- 
ing the usefulness of such shrinkage in connection with 
making duplicate sound records. This blank molding 
patent was granted nearly ten years before the filing 
of the application for the patent in suit and no one 
realized during that period the suggestiveness there- 
of which Mr. Carter now discovers twelve years 
after the application for the Edison patent in 
suit and nearly eight years after its grant. 

Edison No. 526,147 September 18, 1894 : This patent 
discloses nothing in connection with making duplicates 
of phonograph records. Indeed, it does not meution 
the subject of phonographs at all. It is directed to 
the “art of plating one material with another” and the 
only specific uses it mentions are for coating mirrors 
(page 1, lines 56 and 101, and line 60 page 2), repro- 
ducing in metal the “ tracery of lace’ (page 1, line 84), 
and plating “hooks and eyes, or small articles of 
jewelry ” (page 2, lines 53-54). The application for 
this patent was filed January 28th, 1884, and the num- 
ber of the application was 118,942, and the split mold 
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patent No. 484,582 (already considered) refers thereto 
at line 23, page 1, as showing a step which can be em- 
ployed in making a matrix from an original sound 
record. Otherwise, this “‘ vacuous deposit” patent 
No. 526,147 has no revelance. 

Appelt, No. 303,970 August 26, 1884: The object of 
of this patent is to make the drawing rollers employed 
in spinning machinery and the like with elastic sur- 
faces. The purpose of drawing rollers in spinning 
machines is to elongate or draw out the loose “ roving” 
of the fibre (cotton, wool, silk or the like) preparatory 
to the twisting action of the spindles, so as to regulate 
the fineness of the thread or yarn. It would never 
occur to any one seeking how to make duplicate 
phonographic records to investigate the mechanism 
employed for determining how the fineness of thread 
or yarn is regulated in spinning. In any event, how- 
ever, this Appelt patent is irrevelant. The object is 
to get “ a perfect smooth and cyndrical surface” (page 
1, line 22) made of “ gelatine, glycerin, and other more 
secondary ingredients ” (page 1], line 14) and to this 
end the composition is molded in a tube which “ is 
bored out exactly cylindrical and smooth” (page 1, line 
33). The object is to mold a symmetrical article in a 
symmetrical mold. It would never suggest to any one 
the possibility or feasibility of using such a method in 
making duplicate sound records by molding them in 
a matrix having an irregular surface. 

Potter, No. 434,294 August 12, 1890: This patent 
is for ‘‘ shaping cast steel” and the only uses for 
which the method is described are in connection 
with the making of “steel cannon” (page 1, line 17) 
and “shafting” (p. 1, line 22). The molding em- 
ployed is symmetrical and a symmetrical article is cast 
therein. What I have just said with respect to the 
Appelt drawing roller patent applies to this steel 
casting patent. 

Day, No. 563,572 July 7, 1896: This patent is for 
making printers inking rollers, and the purpose is to 
make a readily replacable roller having «“ good iuk- 
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taking qualities’’ (page 1, line 16). Such inking roll- 
ers have their surfacing material commonly made of a 
glue-like composition and the specification says that 
for fine work he uses a composition made of gelatine 
and glycerin (page 1, line 88). In making such rollers 
a cylindrical symmetrical mold is made and the intent 
is to make a smooth cylindrical roller. What I have 
said with respect to the Appelt drawing roller patent 
applies equally to this inkiug roller patent. 

It would never occur to any one wishing to mold 
a phonographic record by means of a matrix having 
an irregular surface to examine such remote arts to 
find out how smooth symmetrical articles had been 
molded in symmetrical molds. Moreover, the remain- 
ing patents of the prior art to which Mr. Carter bas 
referred show that remote arts of this character taught 


nothing to inventors seeking to make duplicate sound - 


records. If such remote arts contained any suggestive- 
ness as Mr. Carter in 1910 thinks they have, the pro- 
gress of the ‘art of duplicating sound records should 
exhibit their influence. The contrary is the case. 


Adjourned to Wednesday, August 9th, 1910, at 10:15 
A. M. 


OranGE, N. J., Aug. 10, 1910. 


Met pursuant to adjournment. 
Present: Parties as before. 


Mr. Browne continues as follows: 

Lioret, No. 528,273, Cct. 30, 1894: and (British) 
No. 23,366, December 5, 1895: These Lioret patents 
describe a method of making duplicate phonograph 
records, and they fail to disclose the subject matter of 
the pertinent claims of the Edison patent in suit, and 
they also fail to show that Lioret obtained any informa- 
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tion from the patents preceding them which Mr. Carter 
now finds so suggestive. 

These two patents of Lioret are directed to the same 
invention. 

Lioret first filed a “provisional specification” in 
Great Britain on December 5, 1893. 

He then filed his application for the United States 
patent on December 20, 1893. 

Subsequently on September 5, 1894, he filed his com- 
plete specification in Great Britain, which was accepted 
October 13, 1894. 

His United States patent was issued October 30, 
1894. 

The two British specifications and the United States 
specification have some differences. The drawings of 
the British provisional specification are the same as 
those of the United States specification. The United 
States specification contains a detail description of 
how the duplicated records are removed from the 
mold, which is not explained in either British specifi- 
eation. The British complete specification includes 
an additional sheet of drawing containing two figures, 
8a and 21, which are not in the United States patent 
or in the British provisional, and the British complete 
specification contains explanations of these two figures 
at lines 26 to 37 of page 7, and atlines 35 to 45 of 
page 8, which are not in either the British provisional 
or in the United States specification. One of the new 
features introduced in the British complete specifica- 
tion is the employment of an expanding pneumatic 
mandrel to «istend the celluloid tube against the 
matrix. 

Except for these differences the three specifications 
describe substantially the same invention. 

Lioret’s fundamental purpose is to construct a 
toy phonograph suitable for childrens’ dolls. I quote 
from the United States specification as follows: 


* The object of my invention is to construct 
phonographs at a low price and consequently 
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provide for their application to very numerous 
purposes, such for instance, as the manufacture 
of new toys” (page 1, lines 9-13). 

“In the following descriptions of examples 
of my invention I will suppose the phonograph 
arranged in the body of a doll as shown in Fig. 
9, but it will be understood that it is capable of 
any other application ” (page 3, lines 6-10). 


Both patents are largely devoted to description of 
clock-work mechanism which is used to rotate the 
phonographic record when mounted within a doll. 

In such a toy, accuracy and clearness in reproduc- 
tion is of minor consequence as compared with dura- 
bility. Accordingly, the patents specifically describe 
the manufacture of phonograph records of great dura- 
bility. Iuthis connection the United States patent re- 
fers to “its great hardness assuring it the advantage, 
quite new, of great durability” (page 2, line 27); and 
the British patent says that “its great durability will 
thus insure the advantage of u very long life, which is 
quite new” (page 6, line 38). 

Accordingly, in carrying out this fundamental and 
primary purpose of the invention, Lioret makes a steel 
phonographic record. His U.S. patent says: 


‘‘T take a sleeve or hollow cylinder of soft 
steel having on its outer circumference a thread 
with triangular cross-section of suitable fineness 
and place it in front of the recording style at- 
tached to the vibrating plate or diaphragm 
which is spoken against, so arranging the said 
sleeve and style that the point of the style en- 
graves its impressions successively along the 
top angle of the thread; this being where the 
resistance to penetrate is the least, first because 
of the slight thickness of metal presented and 
second, by reason of the absence of lateral con- 
tact or friction due to contiguous surfaces be- 
cause such surfaces do not exist in the neigh- 
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borhood of the top angle of the thread; where 
the style may act with more efficacy and cut in 
a suitable manner in the sharp edge the impres- 
sions which are to be left upon the cylinder.” 
(Page 1, lines 63-82.) 


Substantially identical passages are in the two Brit- 
ish specifications, beginning at line 34, page 1, and at 
line 50, page 5, respectively of the patent. 

After the phonographie record has been made on the 
sharp angles of the screw thread, the steel cylinder is 
then hardened and is then ready for use in the doll. 

Superposed upon this foundation invention is a 
method of making duplicate records from this steel 
record. The steel record with the sound indenta- 
tions in the sharp edges of its screw threads is used as 
a pattern for the making of the galvano-plastic mold 
a’, as shown in Figs. 5 and 6. This mold is a hollow 
cylinder having a screw thread on its interior with ir- 
regular indentations corresponding to the sound waves. 
Lioret contemplates that the sound impressions may 
be engraved either at the top or at the bottom of the 
screw threads and the mold would have the indenta- 
tions either at the top or bottom of its screw threads 
correspondingly. In this connection, the U.S. patent 
Says : 


“Tt may be understood moreover that accord- 
ing as the impressions have been engraved upon 
the angle or in the bottom of the thread of the 
matrix a, the cylinder c will also have the im- 
pressions upon the angle or in the bottom of its 
thread and that the receiver style should be 
formed to correspond.” (Page 2, lines 131-133 
and page 3, lines 1-5.) 


It will be noted that Lioret thus contemplates mak- 
ing a metallic mold by electroplating a metal cylinder 
upon the steel sound record, but he does not ade- 
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quately explain how the two are to be separated. They 
are united together by the intermeshing screw threads 
and the inter-engaging sound indentations; and this 
engagement is of the most intimate character, owing to 
the electro-deposition of the metal of the mold upon 
the steel sound record. This deficiency in disclosnre 
Mr. Carter supplies by suggesting that “ by judiciously 
applying a flame to the exterior of the mold while run- 
ning cold water through the interior of the record 
cylinder, if necessary, the temperature difference could 
be made almost anything desired” and hence the two 
could be sufficiently separated to enable them to be 
taken apart; or that “it would obviously be possible 
to dissolve out the original steel record from the gal- 
vano-plastic mold by the use of appropriate acids, 
which would attack the steel alove, leaving the copper 
unharmed, in exactly the same manner as the original 
wax record is dissolved out of the mold in the Young 
patent, or of the Edison patent of October 18, 1892.” 
The Lioret patent contains no such explanation. I do 
not understand Mr. Carter’s reference to the Young 
and Edison patents. I fail to find in either any refer- 
ence to dissolving the original wax record out of the 
mold by the use of any acid. I assume he means the 
Young British patent No. 1478 of 1894 and as this is 
subsequent to the Lioret patent, it cannot possibly 
have been meant by Lioret as an aid to 
his disclosure. What Young describes as his 
way of getting his wax record out of his mold is by 
melting it out and not by the use of an acid. I 
assume that the Edison patent referred to by Mr. 
Carter is No. 484,582. All this Edison patent says 
concerning the removal of the wax record from the 
mold is that “ The material of the original phonogram 
is then dissolved off of the metal covering” (page lL, 
line 64), but how this dissolution is effected the Edison 
patent does not explain. Mr. Carter thus uses the in- 
adequate disclosure of Edison to supply a total omis- 
sion in Lioret. 
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329 
What Lioret says concerning the removal of the 
mold from the phonographic steel record is simply : 
‘ T remove this tube from the matrix cylinder 
by first heating it internally to expand it suff- 
ciently to enable it to be unscrewed from the 
; said cylinder, the impression being so slight 
that very little expansion is necessary.” (Page 
2, lines 92-97). 
330 
The difficulty of doing this is because of tle very 
slicht difference in expansion between the steel record 
and the electroplated surrounding mold and the close 
adherence between the metal surfaces. Mr. Carter 
suggests that “ any tendency for the metals to adhere 
to each other could be readily overcome by applying a 
suitable coating to the cylinder before electroplating 
it, in accordance with the familiar practice of the 
electroplating art.”” But Mr. Carter does not explain 
how any such interposed coating is to be consistent 331 
with the faithful reproduction of the sound indenta- 
tions, and nothing of the sort is suggested in the patent. 
Assuming, however, that the difficulties are over- 
come, Lioret then proceeds with his mold or tube as 
thus described in the U. S. patent :-- 
“ After its removal I introduce into the said 
tube a sleeve or ringe of celluloid (see Fig. 7) 
just large enough to enter it freely, then plunge 
the whole into hot water. The celluloid is thus 332 
softened, and I then introduce forcibly into the 
said collar or ring ¢ a mandrel @? sufficiently 
large to dilate the said ring or collar and cause 
it to penetrate into all the cavities of the mold 
a’ as shown in Fig. 8. I then plunge the whole 
into cold water and the celluloid recovers its | 
hardness anc is at the same time generally con- 
tracted sufliciently to permit the easy withdrawal 
of the ring ¢ from the mold «’ by wascrewing it 
therefrom.” (page 2, lines 97-111). 
a ‘ 
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This fundamentally differs from the process of the 
Edison patent in suit, because it is necessary to re- 
move the celluloid duplicate from the mold by un- 
screwing it therefrom. Such an unscrewing method 
would be wholly impracticable with commercial 
sound records. The pitch of the spiral sound 
record is very small, there being about 100 
threads to the inch, and it would thus take 
several hundred turns to unscrew a duplicated record 
from a matrix, and this would not only be slow but 
would endanger damaging the duplicate record. 

In this connection Mr. Carter calls attention to the 
fact that the Lioret British specifications do not de- 
scribe this unscrewing which is in the United States 
patent alone. ‘This is simply due to the circumstance 
that the description in the British specifications relat- 
ing to the making of the celluloid duplicates is much 
briefer and less specific than in the U. S. patent. For 
example, the description which is contained at lines 
14 to 24 of page 7 of the British specification is ex- 
panded into lines 84 to 131 of page 2, of the United 
States specification, and although the British lines are 
longer, nevertheless the U. S. description is much 
fuller. For example, the British patent does not con- 
tain any explanation of how the electroplated mold is 
removed from the steel record. Likewise, it does not 
explain how the celluloid duplicate is removed, simply 
saying : 


“Tt is then plunged into cold water and the 
celluloid again hardens, at the same time con- 
tracting sufficiently to enable the sleeve ¢ to be 
easily withdrawn from the tube a.” (Page 7, 
line 23.) 


How this withdrawal is effected the British specifi- 
cation does not explain, but the U.S. specification 
adds“ by unscrewing it therefrom ” as at the close of 
the extract just quoted from page 2, lines 97 to 111. 
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This unscrewing is further emphasized in the follow- 
ing passage from the U.S. specification : 


“Tt may be here mentioned that the impres- 
sion produced by the style on the matrix cylin- 
der and reproduced in reverse in the mold «@’ is 
so slight that only a very slight dilation of the 
ring ¢ is necessary to obtain the impression on 
it and a very slight contraction to permit it to 
be unscrewed from the mold @ without damag- 
ing said impression.” (Page 2, lines 116-123.) 


The Lioret patents thus fail to disclose the subject 
matter of auy of the pertinent claims of the Edison 
patent in suit, because the duplicate records are not 
withdrawn by direct longitudinal movement but re- 


quire unscrewing; and because the radial contraction 


of the duplicates is not sufficient to clear them from 


the interior surface of the mold. 

Furthermore, Lioret does not explain how he avoids 
the effects of longitudinal contraction. Lioret provides 
for some contraction due to cooling and there will hence 
be longitudinal as well as radial contraction. The 
effect of longitudinal contraction will necessarily 
cause the faces of the spiral thread of the molded 
record to bind upon the spiral thread of the screw- 
threaded mold, thus increasing the difficulty of un- 
screwing the record without damaging it. 

Again, Lioret gets the necessary heat to render the 
celluloid ring moldable by plunging the external mold 
and the celluloid ring into hot water, as shown in Fig. 
8, and then forcing the softened celluloid ring out- 
wardly as illustrated in the same figure. Any such 
procedure as this would cause water to be trapped in 
the spiral space between the celluloid ring and the 
mold and would hence interfere with the proper forma- 
tion of the record. In this connection Mr. Carter at- 
tempts to supply the deficiency of the Lioret disclosure 
by saying “that it would be a simple-minded mechanic 
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indeed to whom, if he found any difficulty of this kind, 
it would not instantly occur to temporarily seul the 
joint between the ends of the mold and the matrix, as 
by a suitable insoluble wax, so as to prevent the water 
from entering the crevice. A more obvious expedient, 
in fact, can hardly be conceived of, or one more certain 
to overcome a suggested difficulty.” The difficulty 
with Mr. Carter’s additional improvement is that it 
would trap the air between the mold and the celluloid 
ring, which would equally prevent the making of a 
proper duplicate. 

The disclosure in the Lioret patent is wholly inade- 
quate to enable duplicate records to be efficiently 
made in accord with his plan. 

Not only do the Lioret patents fail to disclose the 
subject matter of the pertinent claims in suit, but they 
show that the preceding prior art was inadequate to 
show Lioret a proper method or to make it evident to 
him that it would be possible to rely upon shrinkage 
alone, due to cooling, as enabling the molded record to 
become entirely clear of the mold so as to permit of 
the withdrawal of the molded record by a direct longi- 
tudinal movement. 

Young (British }j, No. 1478, January 23, 1894: This 
is another project for making duplicate phonographic 
records. This patent likewise fails to disclose the 
subject matter of the pertinent Edison claims and 
shows the inadequacy of the preceding prior art to 
teach Young that it was possible by shrinkage alone, 
due to cooling, to get the molded records clear of the 
mold, so as to permit removal by a direct longitudinal 
movement. 

The provisional specification of Young was filed 
January 23, 1894, less than two months after 
the filing of the provisional specification of the 
Lioret British patent (just considered), and Young’s 
complete specification was filed September 27, 1894, 22 
days after the filing of the Lioret complete specifica- 
tion and 16 days before the acceptance thereof. 
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Young’s complete specification was accepted October 
27, 1894, 14 days after acceptance of the Lioret com- 
plete specification. 

The two Young specifications are substantially the 
same, and identically the same so far as the making of 
the duplicate records of celluloid, or the like, is con- 
cerned. It will, therefore, suftice to refer to either of 
the Young specifications. 

The important differences between the Young 
method of making the duplicates in the mold from the 
Edison patent in suit are, (1) that Young uses a cell- 
uloid biank so very thin that it is rendered pliable as 
well as plastic by the heat, as contrasted with Edison’s 
blank which is ‘of sufficient thickness to maintain its 
shape during and after its engagement with the 
matrix ” as recited in claim 4, and in substantially the 
same language in claims 9, 10, 13, 16 and 17, of the 
Edison patent in suit; and (2) that Young has to col- 
lapse his very thin celluloid duplicate in order to get 
it out of the mold. 

In this connection Young says that when the thin 
cylindrical blank of celluloid or the like “has been 
rendered pliable, by a gentle heat (which may be that 
given off from the heated electro and its casing) I press 
the same gently and evenly up to and against the face 
of the electro, and take an exact impression therefrom 
and when the said plastic cylinder has cooled, I am 
enabled, by slightly collwpsing this inwardly, to cleanly 
and easily remove it from the electro.” 

Young, thus had no conception of the possibility of 
using a blank of such character that its shrinkage 
alone, due to cooling, would suffice to cause its im- 
pressed surface to become eutirely clear of the irreg- 
ular surface of the mold, thereby permitting with- 
drawal by direct longitudinal movement. Young is 
obliged to use a celluloid blank so thin and pliable 
that it can be collapsed to enable it to be withdrawn. 

Mr. Carter attempts te make the Young patent 
material by assuming that Young did not use the word 
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349 
“collapsing ”’ intelligently. In this connection Mr. 
Carter says: 


“The quotation does not use the 
words ‘shrinkage’ or ‘shrinking’, but 
speaks of cooling the blank and collapsing it 
inwardly to release it from the mold, and it is 
evident that the collapsing referred to is simply 
a clumsy statement of the contraction which 

350 necessarily results from the cooling of the 
celluloid, and inevitably draws it inwardly away 
from the surface of the bore of the matrix, so 
that it can be removed endwise therefrom.” 


Mr. Carter's notion seems to be that Young intended 
to say that the cooling alone suffices to cause the 
celluloid duplicate to clear the mold and that he uses 
the word “collapsing” to refer to the contraction due 
to cooling. It is manifest, however, that Young states 

391 the matter just the other way. Young does not state 
that the cooling alone is sufficient to enable the removal 
to be accomplished. On the contrary he says that 
“when the said plastic cylinder has cooled, I am 
enabled, by slightly collapsing this inwardly, to cleanly 
and easily remove it from the electro.” That is to say 
after the cooling, Young is enabled to perform another 
act, namely, to collapse the record. The collapsing is 
described as an additional step which Young is enabled 
to perform after the cooling has been effected. This 

352 ig in accord not only with what Young says but with 
the ordinary meaning of the word “collapse.” As 
Young was an Englishman, I quote from an English 
dictionary namely, ‘The Imperial Dictionary of the 
English language,” published in London in 1883 by 
Blackie & Sons, 49 and 50 Old Bailey, E. C.: 


“ Collapse (‘kol-laps’) v.i. pret. & pp. col- 
lapsed; ppr. collapsing. (Li. collabor,  col- 
lapsus, to fall together, to fall in ruins—col for 
con, and labor, to slide or fall). 1. To fall in or 
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together, as the two sides of a vessel; to close 
by falling together ; as, a bladder when emptied 
of air collapses. 

In consumptions and atrophy the liquids are 
exhausted and the sides of the canal collapse. 


ARBUTHNOT. 


2. Fig. to come to nothing; to break down ; 
as the project collapsed.” 


When thus using the word “collapsing” in its 
ordinary significance (and so far as I know its only 
significance) it is evident the process described by 
Young involves letting the record and mold cool suf- 
ficiently to be handled, and then as a subsequent oper- 
ation collapsing the record so as to get it out of con- 
tact with the mold sufficiently to enable it to be 
withdrawn. ; 

Mr. Carter refers to certain experiments made by 
him to ascertain the character of the Young process, 
but it is evident that he did not practice the process 
of the Young patent. In his experiments he says 
that : 


* And in every case, upon then being allowed 
to cool, the cylinder contracted, collapsed, 
shrunk, or whatever it may be called, so as to 
free itself from engagement with the bore of the 
matrix. This collapsing or shrinkage occurred 
solely as a result of the cooling of the blank and 
without any action or volition on my part, or on 
the part of any other person present at the time. 
And it occurred without in any way changing 
the essential cylindric shape of the blank. 
There was no buckling or bending of the blank 
whatever.” 


Manifestly, Mr. Carter did not do what the patent 
tells him to do. The shrinkage which he got (“ col- 
lapsing ”’, as he chooses to call it) ‘ occurred solely as 
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a result of the cooling of the blank and without any 
action or volition on my part, or on the part of any 
other person present at the time.’”’ This is not Young’s 
mode of procedure, because, as he describes it, some 
action or volition on the part of the manipulator was 
necessary after the cooling, because Young says that 
when the record has cooled “ 1 am enabled, by slightly 
collapsing this inwardly, to cleanly and easily remove 
it from the electro”. 

Mr. Carter was enabled to follow a different pro- 
cedure either because he used a thickness of material 
beyond what Young contemplated, or because he used 
other methods not described by Young. Mr. Carter 
used celluloid about eleven one-thousandths (.011) of 
an inch thick (about three times as thick as an ordinary 
sheet of writing paper) and thus apparently much 
thicker than the thin material contemplated by Young ; 
and he softened the celluloid by steaming at a press- 
ure from 380 to 40 pounds per square inch, and ulti- 
mately pressed the blank by introducing compressed 
air under pressure of about 80 pounds per square inch, 
a method of procedure wholly without foundation in 
the Young patent. 

As a matter of fact, Young does not describe how he 
applies pressure. All he saysis “I press the same 
gently and evenly up to and against the face of the 
electro”, All that this deseribes is that by some per- 
sonal act, such as might be done with the hand by a 
tool, he applied pressure to the interior of the cellu- 
loid blank. I do not know of any other way known in 
the art at that time which could have been employed. 
Young says that his blank is in the form of “a very 
thin hollow cylinder” and accordingly he could not 
have used a tapered mandrel, such as is shown in the 
Edison patent No. 382,417 May 8, 1888 (already consid- 
ered), because that requires that the blank should have 
a tupered bore and hence must be of unequal thickness. 
Mr. Carter refers to another experiment in connection 
with trying the process of the Young patent, in which 
he states that he used an arrangement which served 
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“in effect, as the rubber-covered fluid pressure ex- 
pander shown in Fig. 8@ of the British patent to 
Lioret.” There is no justification, however, for assum- 
ing that Young contemplated any such pneumatic 
expanding mandrel because Young’s process in connec- 
tion with the celluloid or other like blank was con- 
tained in his provisional specification filed Jan. 23, 
1894, whereas, the Lioret specification and drawing dis- 
closing his pneumatic expanding mandrel were not 
filed until September 5, 1894, more than seven months 
after, 


361 


362 


lt can only be conjectured, therefore, how Young © 


proposed to apply pressure to his celluloid blanks. 

I note that Young in his complete specification dis- 
claims the Lioret British patent No. 23366, but this 
disclaimer was not in the provisional at all. British 
specifications are not accessible until after acceptance, 
and as Lioret’s complete specification was accepted 
two weeks before that of Young, it may not be an un- 
fair inference that Young’s disclaimer was required by 
the British Patent Office before his complete specifica- 
tion would be accepted. 

The Young patent thus fails to disclose the subject 
matter of the pertinent claims cf the Edison patent in 
suit, because he does not have a record which main- 
tains its shape during disengagement from the mold or 
matrix, but has one so thin that it is disengaged by 
collapsing; and beeause he does not disengage his 
duplicate records from the mold simply by shrinkage, 
due to cooling, so that after the cooling the records 
can be withdrawn by direct longitudinal movement. 

It is furthermore manifest that nothing in the pre- 
ceding prior art was suggested to Young to enable him 
to reach the Edison invention. 

Looking at the matter backward from the standpoint 
of realized success, it may seem that it should have 
been inevitable that those skilled in this art should 
have appreciated that with the proper material for the 
duplicate records, they could shrink enough on being 
adequately cooled, to enable them to thereby become 
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disengaged from the irregular matrix surface so as to 
permit direct longitudinal withdrawal without damage. 
But this did occur to no one but Mr. Edison, although 
the record shows that there were others in the art 
(presumably skilled) who were endeavoring to get 
duplicates and who nevertheless did something. differ- 
ent and inadequate. 

For these reasons, I am of the opivion that the sub- 
ject matter of each of the pertinent claims (mentioned 
in the question) of the Edison patent in suit, is novel 
and substantially so. 

Q. 3. State whether or not you regard defendants’ 
exhibit, Record 3012-H, such as is contemplated by 
the Edison patent in suit, giving your reasons for any 
opinion you may express ? 

A. Assuming that this sample record is a phono-' 
graphic record, capable of reproducing sound, I under- 
stand it to be a record such as is contemplated by the 
Edison patent in suit. It is made of celluloid which 
is one of the materials mentioned in the Edison pat- 
ent, and from inspection I should regard it as sufb- 
ciently thick to maintain its shape during and after 
disengagement from the matrix In which it was molded. 
This exhibit has turned-over end flanges to enable it 
to fit the usual mandrel of a reproducing phonograph 
and which may add somewhat to its stiffness, but irre- 
spective of these flanges, I should regard it as suf_- 
ciently thick and stiff to enable it to be disengaged 
from the matrix without involving any such pliability 
as would require it to be collapsed to enable it to be 
withdrawn. 

Q. 4. How dothe paper backing and metal rings 
act in the complete records of defendants’ manufac- 
ture, like “* Defendants’ Exhibit, Defendants’ Finished 
Record, No. 3094, Band Isabella Overture,” as you 
understand it ? 

A. I understand that they act to make the internal 
bore of the record sufficiently small so as to enable it 
to fit the rotating mandrel of the ordinary commercial 
phonograph. 
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Q. 5. State whether or not you have ever made any 
tests to demonstrate the applicability of the invention 
of the patent in suit to the production of sound records 
from celluloid, and if so, state what you have done in 
that connection ? 

A. On January 10, 1910, I did make atest of the 
process of the Edison patent in suit in making a cellu- 
loid record at the factory of the National Phonograph 
Company in Orange, N. J. and I here produce a sample 
celluloid record then made. The celluloid blank hada 
slightly tapering bore and it was placed within a mold 
having a sound record on its inner surface and a taper- 
ing mandrel was then inserted within the celluloid 
blank fitting the same. The mold, blank and mandrel 
were then heated to soften the celluloid. The mandrel 
was then forced further into the celluloid blank, 
thereby expanding it outwardly against the matrix 
surface, this being done in a screw press. After this 
was done, the mandrel was withdrawn, and the mold 
with the celluloid record was then cooled. It 
being a cold day in January, this was done by 
placing the mold and the contained record outside 
the window of the room. Whenthe mold and record 
were cooled, the celluloid record had shrunk so that it 
was clear of the mold and it was removed by being 
drawn out by direct longitudinal movement. 

The celluloid record thus made was too thin to fit 
one of the ordinary phonographs and accordingly in 
order to make it fit the same,a lining was inserted 
made of the ordinary soap composition which is used 
for making original records. 

I tested the record thus made at the time on a pho- 
nograph and again tested it to-day on the phonograph. 
It is a good record. [I estimate that this celluloid 
record is about one-sixteenth of an inch thick on the 
average. 


Counsel for complainants here offers in evi- 
dence the celluloid record produced by the wit- 
ness and the same is marked “ Complainant's 
Exhibit, Brown-Edison Celluloid Record”. 
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Q. 6. Please state whether or not you have ever 
practiced the process of the Edison patent in suit with 
other record material beside celluloid, and if so, state 
4 what you have done ? 


A. At the time and place stated in the preceding 
answer I made another record in just the same way 
out of the ordinary soap composition which has been 
employed for many years by the National Phonograph 
Company in making original records; the only differ- 

7 q 874 ence being that the material employed was sufficiently 
thick to fit the mandrel of an ordinary phonograph 
without any extra lining. I tested this record at that 
time and again to-day on a phonograph. It is a good 
reccrd. I here produce it. 


- E | Counsel for complainants here offers in evi- 
a dence the record last produced by the witness 
and the same is marked ‘“ Complainants’ Ex- 

hibit, Browne-Edison Soap Record ”. 


375 
3 Adjourned to Thursday, August 11, 1910, at 10.15 
ton 4 A. M. 
OrancE, N. J., August 11, 1910. 
Met pursuant to adjournment. 


ew . Present: Parties as before. 


7 CROSS-EXAMINATION OF THE WITNESS BY Mr. Scott: 
: 376 


x-Q. 7. Do you kuow what the co-efficient of expan- 
’ sion of celluloid of the composition used in phono- 
7 q graph records is ? 
A. No. 

x-Q. 8. Do you know what the co-efficient of expan- 
sion is of the material of which the matrix was made 
which you used in making ‘ Complainants’ Exhibit, 
| Browne-Edison Celluloid Record ”, and “ Browne-Edi- 
~ a 2" sou Soap Record ” ? 

4 A. No. 
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x-Q. 9. What was your purpose in softening the 
celluloid by heat when you made “ Complainants Ex- 
hibit, Browne-Edison Celluloid Record ” ? 

A. In order to practice the process described in the 
Edison patent, which says that after the blank has 
been placed within the matrix and the mandrel has 
been inserted in the biank, “ these parts are then sub- 
jected to heat ” (page 3, line 30). 

x-Q. 10. Is it your understanding that the applica- 
tion of heat in your experiments resulting in the pro- 
duction of “ Complainants’ Exhibit, Browne-Edison 
Celluloid Record ” effected any functions other than 
that of softening the blank as explained in the Young 
and Lioret patents, to which you have referred ? 

A. No, except that perhaps there may have been 
some molding effect as a result of the softening. 

x-Q. 11. Please state what you mean by “ molding 
effect ” ? 

A. Itis possible that the heating alone of the cellu- 
loid blank while confined between the mandrel and the 
matrix may have resulted in some preliminary and par- 
tial conformation of the surface of the blank to the 
surface of the matrix. 

x-@. 12. What would cause such partial conforma- 
tion of the blank to the matrix ? 

A. The expansion of the celluloid. 

x-Q. 13. Expansion due to what ? 

A. Heat. 

x-Q. 14. If the celluloid blank had not been held in 
a confined state between the mandrel and the matrix, 
would the expansion of the celluloid resulting from 
heat have caused it to receive the impres- 
sion of tthe interior of the matrix, or, 
would it have resulted in distorting the cel- 
luloid inwardly. In other words, which in your 
opinion, would have been the path of least resistance 
for the celluloid to take ? 

A. In reply to the first sentence of the question, I 
would say that I do not know. 

As to the second branch of the question, my opinion 
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is that it would depend a good deal on the thickness 
of the celluloid. If the celluloid was so thick that 
its resistance to distortion exceeded the force re- 
quired to partially conform its exterior surface to the 
surface of the mold, then there would be a partial 
molding effect and no distortion. On the other hand, 
if the celluloid was so thin that it would distort more 
readily than conform to the surface of the matrix, 
then distortion and not conformation would result. 
Accordingly what would happen would depend upon 
the thickness of the celluloid blank. 

x-Q. 15. Is the thickness of “ Defendants’ Exhibit, 
Defendants’ Finished Blank” such that upon being 
placed within a matrix which fits quite closely, it 
would upon the application of heat expand outwardly 
sufficiently to take the impression of the interior of 
the matrix ? I assume in my question that no man- 
drel is inserted in the blank. 

A. Ido not know. 

x-Q. 16. I take it from your answer that you are un- 
able to state whether defendants’ blanks as exemplified 
in Defendants’ Exhibit, Defendants’ Finished Blank 
could be impressed with a phonographic record by the 
application of heat and the resulting expansion, and 
without the application of any other agency ? Is this 
correct ? 

A. If your qnestion means to refer to the complete 
impression on the blank, so that the completed record 
would give a faithful reproduction of the original 
sound, lam of the opinion that the application of 
heat alone in the case of the exhibit, or one like it, 
would be inadequate. If, however, your question 
simply means to inquire as to whether or not there 
might be some impression of the sound irregularities 
on the blank as the result of heat alone without any 
internal pressure, I would say that I do not know and 
have had no experience on which I could base an 
opinion, 

x-Q. 17. It would be impossible, would it not, to 
make a phonograph record from Defendants’ Exhibit, 


Raymond R. Wile 
Research Library 





A. S. Browne. 97 


Defendants’ Finished Blank, without first softening 
the celluloid by heat or some other agency? I refer, 
of course, to, performing the operation by the engage- 
ment of the blank with a matrix. 

A. Yes, so far as I know. 

x-Q. 18. And the effect of the heat used for soften- 
ing, in the absence of pressure derived from other 
sources would not be sufficient, as I understand you, 
to cause the blank to take the impression from the 
matrix by heat expansion ; that is to take the impres- 
sion to a sufficient extent to form a useable record ? 

A. It would not. 

x-Q. 19. In the argument accompanying the amend- 
ment, dated September 1, 1898, to the application for 
the patent in suit, the followiug statement is made: 


‘‘ With the references the heating of the blank 
is performed for the purpose of making it 
plastic, so that the material of the blank may 
be afterwards displaced and caused to engaye 
the mold by the action of a mandrel, while with 
the Edison process the heating of the blank is 
performed solely for the purpose of causing it 
to expand into engagement with the matrix or 
mold.” 


In the argument dated July 6, 1598, filed in the Pat- 
ent Office and accompanying an amendment to the 
application for the petent in suit, the following state- 
ments were mace : 


“The heating of the blank as described by 
Lioret is effected solely for the purpose of mak- 
ing it soft in order that the mass may be dis- 
placed, so to speak, and be forced into the rec- 
ord contained at the bottom of the groove in 
the mold. With applicant’s process the blank 
is heated for the sole purpose of causing it to ex- 
pand and engage tightly with the record formed 
in the mold. Since perfect cylindrical molds 
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and blanks are used, the latter may be fitted 
within the mold within .002 (two one-thou- 
sandths) of an inch, so that the proper expan- 
sion of the blank may be secured without ap- 


preciubly effecting the hardness and brittleness 
thereof.” 


Also that— 


390 


“The second British patent (the Young pat- 
ent) mukes it very clear that in the process de- 
scribed thereby, as well as in that invented by 
Lioret, the heating of the blank is performed 
solely for the purpose of making it plastic.” 


And finally that— 


391 


“ It being the fact, therefore, that in neither 
of the references to which the Examiner directs 
applicant’s attention is the heating of the blank 
effected for the purpose of expanding the blank 
into contact with the record, but is done solely 
for the purpose of making the blank plastic to 
enable it to be displaced and forced into con- 
tact with the record, it is clear to applicant 
that neither of the references is an anticipation 
of his invention.” 


In an aflidavit- made by Charles Wurth, an employee 

of the patentee, in support of the amendment of Sep- 

392 tember 1, 1898, to the application for the patent in 
suit, the following statements are mace: 





“ In carrying out the Edison process, I usu- 
ally heat the blank after it has been inserted in 
the mold to a temperature of about 115° 
Fahrenheit, but this, of course, depends largely 
upon the character of the material of which the 
blank is made. This heating does not in any 
way affect the brittleness of the blank, nor does 
it make the blank plastic.” 
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And again— 


“T have found that it is impracticable to 
heat a blank to the plastic point after its intro- 
duction into the mold, and particularly if the 
record is deep, as is obviously the case with a 
mold of the Lioret type having a record formed 
at the bottom of screw-threads, for the reason 
that when heated to plasticity, the blank will 
inevitably stick to the mold and it will in con- 
sequence be impossible to obtain a perfect rec- 
ord. When, on the contrary, the blank is 
heated well below the point of plasticity as in 
the Edison process, and does not lose its fri- 
ability, no difficulty of this kind has ever 
arisen.” 


And again— 


“The Young patent does not state how the 
blank is to be engaged with the mold, but as- 
suming that it could be evenly, accurately and 
simultaneously engaged with all parts of the 
record it would be possible to obtain a dupli- 
cate as described. It would not, however, be 
possible to remove the duplicate after it was 
obtained, since the heating of the blank to the 
point of plasticity would inevitably cause it to 
stick to the mold and thereby injure the record 
in whole or part.” 


And finally — 


“ The essential difference between the Lioret 
and Young processes and the Edison process is 
that in the former the heating is effected for 
the purpose of making the blank plastic, so as 
to allow the material thereof to be distorted or 
displaced by the introduction of the mandrel. 
With the Edison process, the heating is done 
for the purpose of expanding the blank into en- 
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gagement with the record, and does not affect 
the brittleness of the blank. The test of the 
difference between the two is that with the Edi- 7 
son process it is possible to effect a satisfactory, 
though not loud, reproduction of the record by 
the use of the heat alone, the expansion being 
sufficient to cause the blank to engage the rec- . 
ord and result in an impression. With the 
Lioret and Young processes, this would not be 
398 possible, since the heating is always a neces- 
sary precedent to the subsequent displacement 
of the material by the use of a mandrel.” 


Mr. Edison himself also executed an affidavit on the 
same date as the Wurth affidavit, and which was filed 
with the same amendment of September 1, 1898. In 
this affidavit, he says :— 


“Thave read the affidavit signed and exe- 

939 cuted by my assistant, Mr. Charles N. Wurth, 

on even date herewith. The statements mace 

by Mr. Wurth in reference to his experiments 

‘ connected with my process and his criticisms 

4 of the processes deseribed in the Lioret and 

i Young patents are true, to the best of my knowl- 
edge and belief.” 


And quoting also from the amendment accompany- 
ing these two affidavits :— 

400 “ The Lioret and Young processes are differ- 
ent from that which Mr. Edison has invented, 
and particularly in the respect that with the 
references the heating of the blank is performed 
for the purpose of making it plastic so that the 
material of the blank may be afterwards dis- 
placed and caused to engage the mold by the 
action of a mandrel, while with the Edison 
process the heatiug of the blank is performed 
solely for the purpose of causing it to expand 
into engagement with the matrix or mold.” 
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40) 
And again— 


° “ The claims which have been erased are can- 
celled in view of the fact that they appear to 
cover processes which are broader than appli- 
plicant’s invention, namely, processes wherein 

. the blank, in the process of duplication, is dis- 
placed instead of being expanded. Neither the 
present first nor second claims is met by the ref- 
erences, for the reason that in the references the 402 
blank is not engaged with the mold by a change 
in temperature. In both the references, the 
heating of the blank is, as stated, performed for 
the purpose of making the blank plastic, and 
the engagement is subsequently effected by 
mechanical means.” 


Again in the argument accompanying the amend- 
ment of September 7, 1899, it is stated that— 

403 

* Tt is to be noted that they (Young and Lio- 

ret patents) do not meet the terms of the re- 

jected claims, since with both references the 

blanks are heated to the point of plasticity, and 

the engagement with the mold is effected by 

actually displacing the material of which the 

blank is formed. This is not the equivalent of 

applicant's step of expanding the blank into 

engagement with the mold, the blank being 
heated below the point of plasticity necessarily, 404 

because otherwise it would stick to the mold 

and would destroy the record if an attempt were 

made to withdraw it.” 


The gist of the representations above quoted made 
for the purpose of distinguishing the invention of the 
patent in suit from the prior art as cited by the Patent 
Office appears to be that in the patented process, heat 
is not used for the purpose of softening the blank, does 
not in fact soften the blank, but that heat is used 
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solely for the purpose of expanding the blank against 
the matrix, thereby imprinting the configuration of 
the matrix on the blank. Are these statements of the , 
operation involved in the patent in suit in accordance 
with the operation involved in your experiment in 
which you made “ Complainants’ Exhibit, Browne- 
Edison Celluloid Record ” ? . 

A. The Edison patent in suit describes several em- 
bodiments of the invention. He contemplates that in 

406 some instances and with some materials heat alone 
may be sufficient to mold the record ; that with other 
materials the entire expansion may be effected mechan- 
ically (page 2, line 55); and that in still other in- 
tances, both heat and mechanical pressure may be em- 
: ployed. The various claims of the patent are couched 
ww E: in such language that these different modes of pro- 
cedure are defined. | 

The same is true in the Edison application at the 
time the several statements were made which you have 
407 quoted. For example, on September 2, 1898, as the 
: result of the amendment then filed and dated Septem- 
‘ ber 1, 1898, the application contained ten claims, four 
| of which (namely, 3, 4, 7 and 10, as then numbered) 
contained no reference to heat as the expanding factor ; 
whereas five of the other six claims then in the case 
did specify heat as an expanding factor ; and the tenth 
claim then in the case (then numbered 8) mentioned 
heat without reference to any molding factor due 
thereto, but referred to the expansion of the blank as 

408 the result of mechanical means. 

The various arguments and the statements which 
you have quoted were thus applicable only to the five 
claims which included heat expansion, and were not 
pertinent to the other five claims. 

This is evidently the view taken by the Examiner, 
because in the succeeding oflicial letter of September 
15, 1898, he allowed the five claims to which the 
arguments and statements applied, but he again re- 

¥ 4 jected claims 3, 4, 7, 8 and 10, to which they did not ~* 
| apply. 
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Accordingly, these quoted statements are not “ of 
the operation involved in the patent in suit’, but are 
simply statements of one of the several operations in- 
volved in the patent in suit. In the experiment in 
which ‘* Complainants’ Exhibit Brown-Edison Cellu- 
loid Record” was made, one of the procedures set 
forth in the Edison patent in suit was followed, but 
not the specific procedure defined in claims 1, 2, 5, 6 
and 9, as they were numbered on September 2, 1898, 
and to which the quoted arguments and statements 
were alone clirected. 

x-Q. 20. In your reply to Q. 2, you state that the 
yrocess disclosed in Edison patent 484,582 is “ wholly 
impracticable,” because of the sawing of the mold into 
sections. Do you base this statement upon the fact 
that the removal of metal by a saw would necessarily 
destroy part of the record, and do you consider this 
defect apparent upon a mere reading of the patent ? 

A. Yes. 

x-Q. 21. In certain of the claims in suit there is in- 
cluded the step of depositing a metal vapor upon the 
original phonogram in a vacuum. Can you state 
whether this step is not fully described in Edison pat- 
ent No. 526,547 ? 

A. Yes, it is so stated in the patent in suit at lines 
54 to 57, page 1, except that there is a clerical error in 
the number. 

x-Q. 22. This process is also substantially disclosed, 
is it not, that is the deposition of metal in a vacuum, 
in Edison patent No. 484,582 ? 

A. Yes. 

x-Q. 23. In lines 46 to 51, page 2 of the specification 
of Edison patent 484,582, reference is made to another 
application filed by the patentee on Jauuary 5, 1898, 
Serial Number 259,895. Do you know whether this 
application ever matured into a patent ? 

A. No. I know nothing whatever about it, ope way 
or the other. 

x-Q. 24. In view of your statement that the sawing 
apart of the matrix as described in Edison patent 
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Be 484,582, is wholly impracticable and that its defective 
| character would be apparent upon the mere reading of 
the patent, and in view of the further fact that the 
” claims of Edison patent 484,582 omit all reference to 


the sawing apart of the matrix and are confined to the 
deposition of metal in vacuo, I would like to know 
whether you can state any reason or justification for 
the description of the impracticable operation of saw- 
ing the matrix apart being inserted in this patent ? 
~ ; 414 A. It is necessary for the pateutee to describe some 
: way of getting duplicate phonograms out of the mold, 
as otherwise he could not get a useable record, and in 
two of his claims (2 and 3) “ removing the original 
phonogram” is a specified step. Accordingly, it was 
necessary for him to describe some means of effecting 
the removal and also the best means which he then 
knew about. Accordingly, he did deseribe his means 
for removing the records and he undoubtedly described 
the sawing of the mold into sections as being the only 
415 way that he knew of to permit the removal of the 
. records. 
: x-Q. 25. At the head of the specification of the Edi- 
S. son patent 484,582, the following notation appears : 


“Renewed March 30, 1892.” 


Can you explain the significance of this notation ? 
A. It means that the case was allowed and that more 
than six months had elapsed and that during this time ) 
416 the Government fee of $20 was not paid. After the 
lapse of this period of six months the applicant paid a 
a renewal fee of $15. This reinstated the application 
v os and then on a second allowance and the payment of 
the $20 fee the patent issued. 

x-Q. 26. You have stated that you do not know 
what the co-efficient of expansion of celluloi2 of the 
composition used in phonograph records is. Have 

7 you such approximate knowledge of this co-efficient as 
~ a to enable you to state whether it would cause the 
: diameter of ‘ Defendants’ Exhibit, Defendants’ 
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Finished Blank” to increase ;'; of an inch upon 
the application of the degree of heat of saturated 
steam at 40 pounds pressure ? 

A. No. 

x-Q. 27. If the tube a as described in the Appelt 
patent 303,970 bore upon its inner surface a phono- 
graphic record, is it your opinion that the roller which 
is cast in the mold could be removed therefrom by fol- 
lowing Appelt’s process ? 

A. I have not the slightest idea. Appelt melts his 
compound of gelatine, elycerin and other more second- 
ary ingredients and ponrsit into his mold. I do not 
know whether or not such compound would stick on 
a regular matrix surface or it would shrink sufficiently 
on cooling to clear the matrix. 

x-Q. 28. Upon direct examination you have stated 
that in the process of the Lioret patent, ‘‘ the radial 
contraction of the duplicates is not sufficient to clear 
them from the interior surface of the mold.” How 
are you enabled to state this as a matter of fact ? 

A. Because Lioret says that he has to unscrew the 
duplicates. Then, us a matter of inevitable inference 
the longitudinal contraction would necessarily result 
in the screw threads of the record hugging more closely 
than ever the screw threads of the mold. 

x-Q. 29. You did not mean to convey the idea in the 
passage quoted in the last question that the radial con- 
traction of the Lioret duplicate is not sufficient to 
clear the phonographiec indentations of the record from 
the indentatious of the mold, did vou ? 

A. No, as to that, I did not. 

x-Q. 30. Lioret describes the screw thread of his 
matrix as being triangular in cross-section. Would 
not radial contraction of the duplicate record result in 
longitudinal clearauce at the sides of the screw thread, 
and thus permit longitudinal contraction of the dupli- 
cate record without causing any binding between the 
duplicate record and the matrix ? 

A. No. 

x-Q. 31. Please explain your reply ? 
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A. Because the angle at which the screw-thread 
walls diverge remaius constant, and consequently radial 
contraction would not prevent the squeezing of the 
metal threads by the contracting celluloid threads. 

x-Q. 32. Is it not simply a question of the degree of 
acuteness of the angle of the screw thread in cross- 
section, which determines whether or not the radial 
contraction of the duplicate record would produce 
sufficient longitudinal clearance between the screw 
threads of the duplicate record and matrix to prevent 
binding ? 

A. Yes. 

x-Q. 33. And if the cross-sectional angle of the screw 
thread were sufliciently obtuse, there would be no 
binding between the duplicate record and matrix when 
the matrix contracted, would there ? 

A. Possibly not, but nothing of the sort is suggested 
in the Lioret patent. On the contrary, his scheme is 
directly opposed to any such obtuse angle threads and 
he shows acute angle threads because he wishes to re- 
duce toa minimum the labor required to cut the in- 
dentations in the threads by his recording style. Hence, 
an acute angle is an essential. | 

x-Q. 34. With an obtuse angle thread, the recording 
stylus would have to cut less than when operating upon 
a smooth surface, would it not ? 

A. Yes. 

x-Q. 35. A further advantage which Lioret mentions 
as desirable in cutting the record at the apex of the 
screw thread, is that it obviates side friction upon the 
cutting stylus. He would secure this advantage regard- 
less of whether the angles were acute or obtuse, would 
he not ? 

A. No. It would depend entirely upon the shape of 
his stylus, and its breadth with respect to the depth of 
the cut. 

x-Q. 36..The fact that Lioret refers in his patent to 
the absence of lateral frictional contact, due to sur- 
faces adjacent to the cutting stylus, it would follow, 
would it not, that the breadth of his stylus was so 
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proportioned to the angle of the thread, whatever 
that angle might be, that the sides of the stylus were 
at ail times free from contact with the ent formed ? 

A. No. It simply follows that the illustrated screw 
threads are sufficiently deep so that the style may cut 
the necessary depth without its side edges coming in 
contact with contiguous surfaces. 

x-Q. 37. In yourdirect testimony you criticise Lioret’s 
process upon the theory that water would be trapped 
in the spiral space between the celluloid ring and 
the mold, and you criticize Mr, Carter’s remedy, which 
he states would be obvious, upon the ground that air 
would be trapped. Do you find anything inthe Edison 
patent in suit to remedy the alleged defect to which 
you refer ? 

A. It is a thing which does not exist in the Edison 
method because of the character of the matrix, and the 
mode of operation described. 

x-Q. 38. What is it about the character of the matrix 
of the Edison patent in suit which renders this alleged 
difficulty non-existent ? 

A. The gradual inclination of the side walls of the 
indentations which do not form pockets for the air to 
get into and stay. The matrix is also open at both 
ends during the molding operation and is not sealed 
as Mr. Carter's remedy contemplates. 

x-Q. 39. Did you ever attempt to make a duplicate 
celluloid record from a blank similar to ‘ Defendants’ 
Exhibit, Defendants’ Finished Blank,” and proceeding 
according to the steps followed by you making “ Com- 
plainants’ Exhibit, Browne-Edison Celluloid Record ” ? 

A. No, because the specific tapering mandrel de- 
scribed by Edison is to be used for expanding the 
blank, and hence the interior bore of the blank must 
be tapered which is, I understand, not true of “ De- 
fendants’ Exhibit, Defendants’ Finished Blank.” To 
expand a blank having a cylindrical bore, some sub- 
stitute expander must be used instead of the tapering 
mandrel which Edison shows and describes. 

x-Q. 40. In your comparison of the process of the 
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British patent to Young and the process of the patent 
in suit, you make the distinction that Young’s blank is 
very thin, while the blank of the patent in suit is “ of 
sufficient thickness to maintain its shape during and 
after its engagement with the matrix.” I think you 
have explained quite fully why in your opinion Young 
uses a thin blank, but I think you have not stated 
what function results from the thickness of the blank 
used in the process of the patent in suit. Will you 
please do so? 

A. This thickness is sufficient to enable the blank 
and the resultant record to be handled until it is put 
into condition to be used on the phonograph without 
becoming distorted. Also, this gives sufficient body to 
a blank to enable it to shrink sutliciently to clear the 
matrix to enable direct withdrawal therefrom. 

x-Q. 41. What has the thickness of the blank to do 
with its contraction from the matrix ? 

A. A great deal. It may be so thin and pliable that 
it has to be collapsed in order to get it out. 

x-Q. 42. Did you ever see a blank so thin that it had 
to be collapsed in order to withdraw it from the 
matrix ? 

A. Iam not entirely sure. I was in a patent suit a 
number of years ago in which the phonographic 
records were so thin that they had to be collapsed in 
order to get them out of the mold and I do not now 
recall whether any of them were produced in evidence 
at that time or not. I understand that a great many 
were made. The patent I refer to was a patent to 
Capps, No. 666,493, Jan. 22, 1901, which says : 


‘‘T separate the celluloid record from the 
matrix by bending the celluloid record inwardly 
away from the matrix at different points and 
then partially collapsing the record to allow it 
to be withdrawn from the matrix. This bend- 
ing and collapsing of the celluloid record within 
the matrix does not injure the record, because 
of its elastic nature.” (Page 2, lines 101-109), 
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x-Q. 43. In the process of the Capps patent no 
blank at all is used, is there? Is not the record 
simply formed by depositing some substance from a 
solution upon the matrix and then separating it 
therefrom ? 

A. Yes. Capps introduces his record-making ma- 
terial within the mold in a fluid condition and it 
hardens or dries. Accordingly, there is nothing which 
can properly be called a blank. What Capps collapses 
is a finished celluloid record, in which respect it re- 
sembles the Young British patent, wherein the col- 
lapsing is of the record and not of the blank. 

x-Q. 44. Your testimony seems to indicate that you 
wish to convey the idea that there is some connection 
between the thinness of a blank and the extent or 
manner of its contraction upon cooling. If I am cor- 
rect in this, will you please state what connection 
there is between these things ? 

A. I have stated it as fully as I know how. 

x-Q. 45. It is your opinion, is it, that the blank 
which is used in the process of the Young patent 
would by reason ‘of its thinness fail to contract upon 
cooling sufficiently to separate itself from the matrix 
without being forcibly distorted by the operator carry- 
ing out the process ? 

A. Yes. 

x-Q. 46. Do you know whether the co-efficient of 
expansion of solid bodies is in any way related to the 
shape or size in which masses of such bodies occur ? 

A. No. 

x-Q. 47. You have stated in effect in your direct 
testimony that Young’s blank is in the form of a very 
thin hollow cylinder and that accordingly he could not 
have used a tapered mandrel to expand it. Do you 
think a tapered mandrel could be used with “ Defend- 
ants’ Exhibit Defendants’ Finished Blank”; that is, 
with a blank of that thickness ? 

A. As I understand it, this blank has a cylindrical 
interior and accordingly a tapering mandrel could 
not be used. 
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x-Q. 48. Is this blank formed of mat. thick 
enough so that it could be used with « ‘apered 
mandrel ? . 

4 4. Iam unable to measure the thickness of the 

a 7 blank with any facilities I have at hand and accord- 

ingly cannot express an opinion. 

x-Q. 49. Referring to Defendants’ Exhibits, entitled - 
respectively “ Young Patent Records Nos.1 to 8 in- 
clusive,” will you state whether the material of these 

438 records is sufficiently thick to permit their being ; 
tapered inside for use with a tapered mandrel ? 

A. Ido not know. I should consider it improbable 
but would like to see it tried before reaching a definite 

| conclusion. 

| x-@. 50. Do the words “ radial contraction ’’ occur- 

a 4 ing in claim 2 of the patent in suit refer to the con- 

4 traction of the phonogram after the previous expan- 
sion of the blank by heat ? 

A. Yes. 

43) x.Q. 51. Claim 4 refers to “ disengaging the im- 
pressed record cylinder from the matrix.” Does this | 
expression refer to contraction due to cooling ? 

A. Yes. 

x-Q. 52. Claim 9 refers to “expanding the blank 
into intimate engagement with the record,” and to “ re- 
moving the cylinder by direct longitudinal mov ‘ment.” ! 
The step of contracting the phonogram radiahy is not | 

3 mentioned. Is it your opinion that this step is in- 

a cluded by implication in the passages above quoted 

“f 440 ond that the contraction must be taken as due to cool- 

: ing ? 

A. Undoubtedly the claim contemplates some way 
of disengaging the record from the matrix, but does 
not specify, wishing to leave the claim of sufficient 
scope to include any way which may prove to be the 
equivalent of the specific contraction described. Ac- 
: cordingly, I do not understand that the claim is limited 
| to disengagement by shrinkage due to cooling. 
~ = x-Q. 53. Does the specitication of the patent refer to 
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any other means than cooling for effecting the radial 
contraction of the phonogram ? 

A. No. 

x-Q. 54. Does the method of constructing the ma- 
trix in any way modify the subsequent step of form- 
ing a phonogram on the matrix. 

A. Yes. If a matrix is made in a particular way, it 
may necessitate forming a record therein in one spe- 
cifie way and exclude all other ways ? 

x-Q. 55. Would there be any such distinction in- 
volved in making the matrix by the electro-plating 
process and by the process of depositing metal in 
vacuo on the original or master record ? 

A. Yes. 

x-Q. 56. In what way would the process of making 
duplicate phonograms from a matrix constructed by 
electro-plating be different from the process of making 
phonograms from a matrix made by depositing metal 
in vacuo on the original or master record ? 

A. I do not know how it would be possible to make 
a matrix by depositing metal in a vacuum on a master 
record and usiny it for making duplicates. 

x-Q. 57. In my previous question I referred to the 
electro-plating process upon the matrix as described 
in the British patent to Young, regarding which you 
have testified and to the process of depositing metal 
in vacuo as described in Edison patent 526,147, and 
Edison patent 484,582. With this additional informa- 
tion, will you please answer the preceding question ? 

A. The vacuous deposit process described in these 
two patents does not produce a matrix. It merely 
applies an exceedingly tenuous film of metal on the 
master record for the purpose of making the surface 
electro conductive. A matrix is then made by an 
electro deposition upon this coated master record ; and 
it is this resulting matrix made by electro-deposition 
which is used in making the duplicates. 

The only difference in using such a matrix and using 
@ matrix made in accordance with the Young patent 





441 


442 


443 


444 


Raymond R. Wile 
Research Library 








7 112 A. S. Browne. 
445 





would be the increased fidelity of the record to the 
original sound. 

4 x-Q. 58. The steps which the operator performed in 
~ q making duplicate phonograms from the two kinds of 
| matrices would be identically the same, would they 
not? 

A. Not if he practiced the processes of the Young t 
patent and of the Edison patent in suit respectively. 

x-Q. 59. Whatever process was used its application 
would not be affected in any way, would it, by the fact 
that either one or the other of the two kinds of ma- 
trices were selected ? 

A. The subsequent steps of the process could be 
the same, whichever matrix were used, the only dif- 
ference would be the resulting products. 

x-Q. 60, Referring to claim 10 of the patent in suit, 
are any means described in the specification of the 
patent other than contracting by cooling for “ shrink- 
ing the blank to disengage it from the matrix ” ? 

a 44 A. No. 
~ ; x-Q. 61. Referring to claim 13, does the specifica- 

| tion of the patent in suit describe any means other than 

contraction by cooling for rendering it possible to 

‘ remove the cylinder by direct longitudinal movement ? 

4 ® A. No. | ~ 

| x-Q. 62. Referring to claims 16 and 17, is there any 
~ r means clescribed in the patent specification, fez render- 

| ing it possible to remove the cylinder by direct longi- 

tudinal movement other than the previous shrinking 

a of the cylinder cooling ? 

4 A. No. 

4 x-Q. 63. I notice that claim 17 refers to a cylinder 
al ¥ or tube of softened material. What agency does the 
d specification set forth for effecting the softening of the 

material ? 
q A. Heat, provided that the substance of the blank is 
a not in the first instance sufficiently soft to avoid 
special heating as is suggested may be the case at 
lines 53-56, page 2. 
x-Q. 64. Does the specification of the patent dis- i 
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close any other agency than heat for softening the 
blank phonogram ? 

A. No. 

x-Q. 65. Your statement that heat acts as a soften- 
ing agent does not accord with the patentee’s own 
idea, does it, as expressed in the quotations from the 
papers filed in the Patent Office during the prosecu- 
tion of the application of the patent in suit, such 
quotations appearing iv x-Q. 19 and in the certified 
copy of decisions, tiled as an exhibit herein ? 

A. Certainly. In the quotations which are con- 
tained in x-Q. 19, the applicant was endeavoring to 
distingnish his specitic claims from Young and Lioret, 
which claims were directed solely to the specific pro- 
cess wherein heat alone was used to get the impres- 
sion and in which any softening due to the heat 
might be a negligible factor. In the affidavit of 
Mr. Wurth, from which a quotation was made, I do 
not notice that he describes the blank material 
which he was then using; and, accordingly, I 
cannot express any opinion as to the substantial 
character of any softening which might exist at the 
temperature of 115 degrees, which Mr. Wurth men- 
tions. 

But, so faras I am acquainted with any materials 
which are utilized in a molding process where heat 
and pressure ure employed, softening is inseparable 
from heating. Ido not find anything in the papers 
from which you have made quotations which is incon- 
sistent with an appreciation on the part of Mr. Edison 
that the softening due to heat was a recognizable 
factor in using material where pressure from a 
mechanical source was employed in addition to heat- 


ing. 


Adjourned to Friday August 12, at 10.15 a. m. 
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Oranae, N. J., August 12, 1910. 


Met pursuant to adjournment. 
Present : Counsel as before. 


Tu FE CROSS-EXAMINATION OF THE WITNESS IS CONTINUED 
BY Mr. Scorr : 


’ x-Q. 66. Have you any means of making any state- 
ment as to whether the records introduced in evidence 
as Defendants’ Exhibits, Young Patent Records, Nos. 
1 to 8 inclusive, ure as thin as those described by 
Young in his English patent ? 

A. Nothing beyond Mr. Carter's description of the 
way these records were made, which shows that they 
did not act as Young describes. Moreover, Young not 
only asserts that heating his blanks makes them 
plastic, but it also makes them pliable ; and in my 
judgment the material of which these exhibits is 
made would not when heated be pliable to any ex- 
tent that would be useful. In this connection I 
might say that in the early phonograph art it was 
customary to use a pliable material in making sound 
records, tin-foil being described in the _ original 
phonograph patent of Edison No. 200,521, Feb. 
19, 1578. ‘Tin-foil was used because it was so 
pliable that it could bend to any configuration it was 
desired. I understand, therefore, that Young intended 
to have his celluloid so thin that it would have plia- 
bility comparable to that of tin-foil, so that the result- 
ing impression taken from the mold would be due 
to the bending of the celluloid to fit the irregularities 
of the wold as well as to the plasticity of the heated 
celluloid. That is to say, both the plastic and pliable 
qualities of the thin celluloid were to be utilized. In 
my judgment, the celluloid of the exhibits mentioned 
is too thick to be pliable when heated within the mean- 
ing of the Young patent. 

x-Q. 67. Do you find anything stated in the Young 
patent upon the subject of having the celluloid so thin 
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that it would conform to the sound record and matrix 
by bending ? 

A. Nothing beyond the fact that he states that the 
celluloid is very thin and is rendered plastic and 
pliable by heat so that he can press the blank ‘ gently 
and evenly up to and against the face of the electro”, 
this being taken in connection with known and 
common employment in the early art of materials util- 
ized for their pliability, so that they may by bending 
take the desired configuration. 

x-Q. 68. You have testified to the effect that Young 
discloses no means for pressing his blanks outwardly 
against the matrix; that Defendant's Exhibits, 
Young Pateut Records, Nos. 1 to 8 respectively, are 
probably too thin to be tapered interially for use with 
the expanding mandrel described in the Edison 
patent in suit; aud that the records contemplated by 
Young in his patent were probably thinuer than De- 
fendants’ Exhibits, Young Patent Records Nos. 1 to 8. 
In view of these facts does the Edison patent in suit 
teach anything that Young’s did not teach in the way 
of means for expanding celluloid records of the char- 
acter described by Young in his patent or of the char- 
acter used by Mr. Carter in making Defendants’ 
Exhibits, Young Patent Records Nos. | to 8? 

A. Young’s patent does not teach anything concern- 
ing means to expand, and at the time his application 
was filed I know of no means known in the art which 
could be used for pressing outwardly the blank beyond 
some hand-operated tool. The Young patent is defi- 
cient in this respect. 

The Edison patent, however, discloses competent 
expanding meaus and hence presents an adequate dis- 
closure of the process. 

Also, at the time of the Edison patent a pneumatic- 
ally expanding mandrel was known in the art, being set 
forth in the complete British specification of Lioret, 
filed September 5, 1694, and aceepted October 13, 
1894, on which latter date it was accessible to the 
public. Hence, at the date of Edison’s application 
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fluid expansion was the known mechanical equivalent 
of a tapering mandrel. 

Accordingly, the Edison patent teaches much more 
than the Young patent. 

x-Q. 69. In my preceding question I enquired 
whether the Edison patent in suit taught anything 
that Young’s did not teach in the way of means for 
expanding celluloid records of the character described 
by Young in his patent or of the character used by Mr. 
Carter in making the exhibits referred to. In your 
reply you have referred to no additional teaching ex- 
cept that set forth in the Lioret patent. Do you mean 
by this answer to convey the idea that there is no ad- 
ditional teaching in the Edison patent in suit on this 
subject and that Young and Lioret were the only con- 
tributors of any information regarding the expansion 
of celluloid records of the character referred to in 
x-Q. 68 ? 

A. No. Young does not contribute any information 
at all. 

x-Q. 70. Does Edison in the patent in suit contribute 
anything applicable to celluloid records of the char- 
acter described in x-Q. 68 ? 

A. The Edison patent does not deseribe how cellu- 
loid records of the character of ‘* Defendants’ Exhibit, 
Young patent Records, Nos. 1 to 8”, could be ex- 
panded. He does describe a complete process, in- 
cluding competent expanding means ; and at the date of 
his application equivalent expanding means were known 
in the art competent to expand records of the charac- 
ter of these exhibits. 3 

x-Q. 71. These equivalent means to which you refer 
were invented by Lioret and not by Edison, were they 
not ? 

A. Yes. 

x-Q. 72. Do you know whether celluloid records 
were ever made commercially by the process used by 
you in making the “ Complainant’s Exhibit, Browne- 
Edison Celluloid Record ”? 

A. No. 
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x-Q. 73. Did you yourself prepare the celluloid blank 
used in making “‘ Complainants’ Exhibit, Browne-Edi- 
son Celluloid Record” ? 

A. No. 

x-Q. 74. Do you know how it was made ? 

A. No. 

x-Q. 75. Do you know where it was secured ? 

A. No. 

x-Q: 76. From an inspection of it can you form any 
idea as to how it was made ? 

A. No. | 

x-Q. 77. Can you state the approximate cost of the 
material and labor involved in making the blank used 
by you in constructing “ Complainants’ Exhibit, 
Browne-Edison Celluloid Record ” ? 

A. No. 

x-Q. 78. So far as you know then, I take it that the 
total cost of a record like ‘“ Complainants’ Exhibit, 
Browne-Edison Celluloid Record ”’, including the cost 
of labor and material in the blank, might be a hun- 
dred times the price for which commercial records are 
sold ? 

A. I know enough about the subject to know that 
that would not be the case. I have heretofore been 
retained in patent litigation by the Celluloid Company 
and have visited their factory in Newark, N. J. and 
made numerous tests therein ; and I am quite confident 
that if an order were given to the Celluloid Company, 
specifying blanks such as used in making ‘‘ Complain- 
ants’ Exhibit, Browne-Edison Celluloid Record ”, they 
would supply them for a price very much less than 
that indicated in the question. 

x-Q. 79. Can you state how the blanks from which 
‘Complainants’ Exhibit, Browne-Edison Celluloid 
Record” was provided with its tapering bore in which 
the mandrel fitted ? 

A. No. 

x-Q. 80. You have testified that so far as you know 
it would be impossible to make a record from “ De- 


fendants’ Exhibit, Defendants’ Finished Blank” with- 
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out first softening the blank. Mr. Charles Wurth in 
his affidavit filed in the Patent Office in support of the 
amendment dated September 1, 1898, to the applica- 
tion for the patent in suit, says that it would be possi- 
ble to obtain a duplicate celluloid record as described 
in the Young patent, bat that it would not be possible 
to remove the duplicate after it was obtained, since the 
heating of the blank to the point of plasticity would 
inevitably cause it to stick to the mold and thereby in- 
jure the record in whole or in part. Mr. Edison, 
in his affidavit, in support of the same amend- 
ment, said that Mr. Wurth’s” statements were 
true. In an argument dated September 7, 1899, 
filed in the Patent Office as a part of the 
proceedings in the application for the patent in suit, 
the following statement is made with reference to the 
Young and Lioret patents : 


“Not only are both of the references capable 
of this legitimate criticism, but it is to be noted 
that they do not meet the terms of the rejected 
claims, since with both references the blanks 
are heated to the point of plasticity, and the 
engagement with the mold is effected by actu- 
ally displacing the material of which the blank 
is formed. This is not the equivalent of appli- 
cant’s step of expanding the blank into engage- 
ment with the mold, the blank being heated be- 
low the point of plasticity necessarily, because 
otherwise it would stick to the mold and would 
destroy the record if an attempt were made to 
withdraw it.” 


Do not the passages just referred to in the applica- 
tion papers on which the patent in suit was granted 
indicate that Mr. Edison thought it impossible to make 
records of celluloid, inasmuch as, according to your 
statement, the celluloid would have to be softened and 
according to his statement, if the celluloid was soft- 
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ened, it would stick to the mold or matrix and destroy 
the record when an attempt was made to withdraw it? 

A. No. 

x-Q. 81. Is there anything in the Edison patent that 
teaches how records could be made of celluloid with- 
out first softening the celluloid ? 

A. No. 

x-Q. 82. Is there anything in the Edison patent in 
suit that teaches how if the celluloid were softened, it 
could be prevented from sticking into the mold or 
matrix and being destroyed when it was withdrawn 
therefrom ? 

A. Yes. 

x-Q. 83. What is it? 

A. The patent states that the blank should be put 
within the matrix and the mandrel should then be in- 
serted in the blank and the whole then be heated. 
with reference to the temperature the specification 
says 


“The degree of heat necessary to properly 
expand the blank will depend largely upon the 
material of which the blank is formed and upon 
the closeness of fit of the blank when inserted 
within the matrix or mold” (Page 2, lines 


84-88). 


Claim 18 also refers to softening the celluloid tablet. 

Accordingly, the heat must be sufficient to enable 
the molding to be done and not suflicient to cause 
the celluloid to stick to the mold. itIt 
was unnecessary to state the number of 
degrees in Fahrenheit because the manipulation of 
celluloid under beat was then a matter of common 
knowledge. 

x-Q. 84. If this was 1 matter of common knowledge, 
will you state what degree of heat or what manipula- 
tion would be necessary ? 

A. Celluloid becomes sufficiently soft at a tempera- 
ture of boiling water to enable it to be very readily 
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molded ; and for many purposes this is the way the 
celluloid is treated. As the heat is increased the cel- 
luloid gets into a pasty condition. Indeed, in many 
of the steps in treating celluloid the pasty character- 
istic is so marked that it flows like thick molasses. 
Celluloid is brought to this condition, for example, 
when different colors of celluloid are incorporated 
together, as in making imitation ivory and onyx. I 
have known the exact temperature at which this occurs 
but I cannot carry the figures in my head. At this 
temperature there is no danger of the celluloid adher- 
ing toa metal surface. The celluloid need not be 
brought to this flowing pasty condition to enable it to 
be molded. Probably, some temperature in excess of 
212° Fah. and below the readily ascertainable temper- 
ature at which the celluloid flows, a proper temperature 
would be reached. The only manipulation then re- 
quired would be to expand the celluloid blank in the 
manner described in the Edison patent, or by an equiv- 
alent means as by the pneumatic expander of Lioret. 
x-Q. 85. The gist of your answer seems to be that 
you think that the celluloid can be prevented from 
sticking to the mold or matrix by heating to a certain 
temperature, that temperature being sufficient to soften 
it so that it can be molded, but not high enough to 
soften it to the extent of causing it to become sticky 
or adhesive. Will you please state whether the patent 
in suit contains any information regarding just what 


‘this particular temperature is, that is, any information 


over and above what is conveyed by the Young and 
Lioret patents ? 

A. You do not understand my testimony correctly. 
Ido not consider a specific temperature necessary. 
There might be quite a range. It would he sufficient 
to use any of the moldable temperatures which are 
employed, so long as the temperature is not carried to 
an excessive degree. 

As to the temperature of the celluloid the Edison 
patent contains no more information than do the 
Young and Lioret patents. Prior to both Young and 
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Lioret, the molding temperatures of celluloid were well 
known and readily accessible to any investigator. 

x-Q. 86. If these matters were well known and read- 
ily accessible to any one, how did it happen that so 
eminent a scientist as Mr. Edison and his assistant 
Mr. Wurth, labored under the impression and repre- 
sented to the Patent Office that the process of the 
Young patent would be inoperative by reason of the 
fact that the celluloid when softened by heat would 
stick to the matrix or mold, thus resulting in the de- 
struction of the record when it was withdrawn there- 
from ? 

A. Neither Wurth nor Edison make any such state- 
ment. The nearest thing which Warth says is that 
“ the heating of the blank to the point of plasticity 
would inevitably cause it to stick to the mold and 
thereby injure the record in whole or part” (in criti- 
cising the Young patent), from which I infer that Mr, 
Wurth did not adequately understand what is meant 
by “ plasticity,” apparently thinking that it involved 
such a high temperature as would cause sticking. 
This is very far from a foundation for the assertion 
that neither Mr. Edison nor Mr. Wurth knew that 
merely softening celluloid by heat would not cause it 
to stick to the mold. 

x-Q. 87. You are of the opinion, are you, that Mr. 
Wurth, and Mr. Edison, who confirmed his statements, 
thought that heating celluloid to the point where it 
became plastic involved such a high temperature as 
would cause sticking ? 

A. Yes, they evidently misunderstood the word 
“ plastic ’ as used in the Young specification. In this 
respect the allegations were erroneous and the argu- 
ment based upon them was unsuccessful. The Ex- 
aminer’s response of October 14, 1899, again rejected 
the claims, which did not then contain the limitation 
of expansion due solely to heat upon the Young pat- 
ent and asserted his belief in the operativeness of the 
Young process. The applicant was in error as to what 
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Young meant as to “ plastic ” and the argument based 
upon the error was unsuccessful. 

x-Q. 87. I quote the following passage from the 
amendment dated September 1, 1898. to the applica- 
tion for the patent in suit, and ask you to explain the 
distinction involved in the use of the words “ dis- 
placed” and “ expanded ” : 


“ The claims which have been erased are can- 
celed in view of the fact that they appear to 
cover processes which are broader than ap- 
plicant’s invention, namely, processes wherein 
the blank in the process of duplication is dis- 
placed instead of being expanded.” 


A. I understand by ‘‘ displaced” that the writer of 
the argument from which the quotation is made in- 
tended to mean such displacement as is involved in 
distorting or bending the material as distinguished 
from expansion along radial lines. 

x-Q. 88. Referring again to the Capps patent No. 
666,493, is there any question of expanding or con- 
tracting the phonogram or blank from which it is made, 
in operating under the process of this patent ? 

A. There is nothing in this patent about expansion. 
There is about contraction. The specification says 
that there can be added to the celluloid solution “a 
proper quantity of a suitable material to cause the 
solution to contract in drying, so as to cause the film 
to be separated from the matrix and facilitate its re- 
moval” (page 2, lines 77-81). 

Also, Capps describes a mixture of beeswax and 
rosin if rendered fluid by heat and which is cast in the 
matrix and concerning this, the patent says : 


“The beeswax and rosin record is allowed to 
dry and harden, and in drying it contracts and 
separates from the film-matrix and can readily 
be removed ” (page 2, last line). 
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x-Q. 89. The contraction you have referred to is not 
due to cooling, is it ? 

A. It is in the case of the beeswax and rosin record. 

x-Q. 90. Do you find anything in the Young British 
patent to indicate that he causes the celluloid blank to 
conform to the sound record in the matrix by bending 
the celluloid, as distinguished from doing so by in- 
denting the surface of the blank ? 

A. Yes. He says that he renders the celluloid 
pliable and hence in condition for bending. Then he 
applies pressure ‘“‘ gently” and only gentle pressure 
would be required in order to bend the pliable mate- 
rial. I understand, therefore, Young conforms his 
blank to the matrix by reason of its pliability, as well 
as by its plasticity. 

I note, in this connection that Mr. Carter in referring 
to the making of some of the Defendants’ exhibits, 
purporting to be made in accordance with the Young 
patent, states that the blanks were ‘‘subjected to the 
pressure of about 80 pounds per square inch,” this 
being used to get the indentations. On the contrary, 
Young only applied a ventle pressure, such as would 
be competent to utilize the pliability of the thin cellu- 
loid in bending it into conformation with the matrix. 

x-Q. 91. Young refers to the use of celluloid or some 
other material capable of being made plastic by heat. 
Under pressure, plastic material will be indented if 
applied toa roughened surface, such as the sound 
record of a matrix, would it not ? 

A. Yes, if sufficient pressure were employed. This 
is shown by Mr. Carter’s tests wherein a pressure of 
80 pounds per square inch is employed. 


Cross-examination closed and no re-direct. 
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CIRCUIT COURT OF THE UNITED STATES, 


NorTHern District or NEw YORK. 


New Jersey Parent Company sna , 
NATIONAL PHONOGRAPH COMPANY, 
Complainants, 
494 | 
V5. 
In Equity No. 
GEoRGE C. Swnowpen, James H. 7240. 
Letters Patent 
SNOWDEN and Henry McSWEENEY, | 713,209. 
doing business as a co-partnership 
under the name and style of the 
Indestructible Phonographic Rec- 
ord Company, 





495 


Defendants. | 


Stipulation. 


It is hereby stipulated and agreed by and between 
counsel for the respective parties hereto that the an- 
nexed copy of the deposition of Mr. Frank L. Dyer, 
with accompanying exhibits, taken in the suit of 
National Phonograph Company vs. Lambert Company, 

496 In Equity No, 26,598, under Patent 713,209, may be 
offered and received herein with the same force and 
effect as though taken on behalf of complainants in 
this suit. 

Chicago, June 11, 1910. 

MELVILLE CHURCH, 
Counsel for Complainants. 

WALTER A. Scott, 
Counsel for Defendants. 
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UNITED STATES CIRCUIT COURT, 


. NortTHern Dtistricr or ILitino1s, NORTHERN DIVISION. 


NATIONAL PHONOGRAPH COMPANY, 
’ In Equity. 
=" No. 26,598 on 
" Patent No. 
13,209. 498 


EE————E—E—— 


LAMBERT COMPANY. 


Rebuttal testimony on behalf of complainant taken 
pursuant to notice before John IF. Randolph, Esq., a 
Notary Public and Special Examiner by consent at 
the Edison Laboratory, West Orange, New Jersey, 
May 3, 1904. 


Present—Ricuarp N, Dyer, Esq., for Complainant. 499 


Frank L. Dyer. 


Frank L. Dyer, being duly sworn, testifies as fol- 
lows : 


Direct EXAMINATION : 


12 Q. You have already given a deposition for com- 
plainant in this case ? 

A. I have. 500 

13 Q. Have you read the deposition of defendant's 
expert, Henry W. Carter ? 

A. I have. 

14 Q. What in your opinion is the relation of the 
invention of the patent in suit to the present art of 
duplicating phonograph records by means of molds 
carrying the record in relief on their bore ? 

A. The patent in suit stands at the foundation 
of the modern art of duplicating phonograph 
records. That art not only found its incep- 
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501 


tion in Mr. Edison, but it was developed and first 
actually used commercially by him. In one of his 
earliest British patents relating to the phonograph, 
No. 1644 of April 24, 1878, he suggests the vossibility 
w 5 of securing duplicate copies of an original phonograph 
record by three distinct methods! fst, by a mechan- 
ical transference, wherein a reproducer engaging with , 
the original record is connected with a recorder which 
forms a copy on an adjacent blank; second, by a knurl- 
502 ing operation, wherein a knurl corresponding to the 
original sound record impresses its formation on a 
rotating blank or moving strip; and third, by a cast- 
ing process, wherein a plastic material like plaster of 
Paris is cast in a split mold having the record formed 
in negative on its bore. In his first United States 
7 q patent on the phonograph, No. 200521 dated February 
4 19, 1878, he had previously referred to this possibility 
4 as follows : 


. ao) BD oe + 


; 503 “The record, if it be upon tinfoil, may be 

stereotyped by means of the plaster of Paris 
= process, and from the stereotype multiple copies 
2 may be made expeditiously and cheaply by cast- 
ing or by pressing tinfoil or other material upon 
it. This is valuable when musical compositions 
are required upon numerous machines.” 


* eS > 


~ j When Mr. Edison took up the work of commercially 
perfecting the phonograph in 1887, the possibility of 

| 504 making duplicate copies of phonograph records evi- 
% dently again presented itself to his attention. At this 
; time the records were no longer in the form of a metal 

foil temporarily applied to the threaded mandrel, but 

were cylindrical tablets having a coating of a waxlike 

composition in which the record was cut by means of 

a cutting recording tool connected directly with the 

diaphragm. In his early work in thus commercially 

perfecting the phonograph, some time appears to have 

been devoted to the development of the original blank 

or recording surface, and the present modern all-wax 
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blank with a tapered bore was invented and patented 
by him (Nos. 382418 and 382462 dated May 8, 1888). 
About this time the modern standard dimensions of 
blank and pitch of thread were adopted by Mr. Edi- 
son, and for the past 15 years all standard talking 
machine records have been approximately 2} inches in 
external diameter, 4} inches in length, and with a pitch 
of feed screw of 100 per inch, giving a corresponding 
pitch to the record groove. These standards are now 
absolutely fixed, since several million talking machines 
are now in use in this country, and many million 
phonograph records ‘for use therewith are manufac- 
tured annually. With the original Edison phonograph 
of 1878 the pitch of the record groove was about 20 
threads per inch, so that the available surface in which 
the record could be formed was ;'; of aninch. The 
adaption of the present modern standards by Mr. Edi- 
son resulted in 2 contraction of the available space in 
which the record groove could be formed to .01 of an 
inch or only } the width of that available with the 
original tinfoil machine. Of course this necessarily 
made the problem of successfully duplicating phono- 
graph records enormously more difficult. The difficulty 
of the problem which Mr. Edison encountered in 1887 
will be appreciated when it will be remembered that 
the surface of the phonograph record which he sought 
to duplicate was composed of millions of distinct but 
excessively minute indentations, the maximum width 
of which was enly .01 of an inch, and each of which 
was of a characteristic form which had to be faithfully 
copied in order to secure an accurate reproduction of 
the sounds. 

In order that a successful duplicating process 
could be carried on, it was first necessary to con- 
strnct a matrix or mold carrying an accurate 
negative representation of the original record, 
and on Janvary 5, 1888, Mr. Edison filed an application 
for a patent which issued on October 18, 1892, No. 
484582, in which patent he fully describes several 
schemes for making matrices or molds, including the 
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so-called vacyous deposit process now utilized by com- 
plainant, as well as the graphite process which defend - 
ant employs. At this early date in the art, although 
re Mr. Edison had apparently fully perfected the process 


for making an exact matrix or mold, he had not per- 
fected the process by which duplicate phonograph 
records could be obtained from such a matrix or mold, 
and in the patent referred to he describes the expendi- 
ent of splitting the matrix or mcld longitudinally so 
~ ' 510 as to form a sectional mold in which duplicates could 
| be cast as in an ordinary casting operation and from 

which the resulting articles could be removed by open- 

4 ing the mold sections after the molded material had 

set. It is evident from a consideration of the claims 
of this split mold patent (the application for which 
was filed on January 5, 1888) that it was taken out 
primarily to cover the special process followed in 
making a matrix or mold by vacuous deposit, because 

the claims are all limited to this feature. That patent 

511 did not cover a commercially operative process of ob- 
7 q taining the duplicates from the matrix or mold, for the 
2 reason that the expedient of splitting the mold would 

result in the producticn of minute burs or fins on the 

4 duplicates which would seriously interfere with the re- 

a production, and also because the casting process sug- 
gested therein would inevitably result in an imperfect 
surface marred with air bubbles, since at the in- 
stant the molten material engaged the mold surface 
it would be in a condition of agitation and aeration. 
a 512 Tt is evident now that a split mold could not 
: be successfully used from which to obtain dupli- 
E cate phonograph records, but up to January 1888 
~ r Mr. Edison had not made the discovery that a dupli- 
cate record could be removed from a continuous mold 
Z without injury to the recording surface. In fact, the 
a discovery could not have been made, since the char- 
: acter of the records of that date was such that they 
could not be satisfactorily removed from a continuous 
mold. In other words, in January 1888, phonograph 
records were made by means of a chisellike recording 
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tool forming a flat bottomed record groove of the same 
width throughout but of varying depth and with’ sub- 
stantially vertical walls. Consequently in casting a 
record of this kind ina mold, it was necessary that 
the record should be gotten out before contraction had 
tuken place, because any relative longitudinal move- 
ment of the record with respect to the mold would re- 
sult in injury to the surface. Of course by using a 
split mold, the record could be removed by opening 
the mold sections immediately after the material had 
set and before any longitudinal contraction had taken 
place. 

Recognizing, apparently, the difficulties attendant 
upon the use of a split mold, and especially the condi- 
tion of agitation and eration of the material at the 
moment of setting, and the danger of injury to the rec- 
ord by « longitudinal contraction before the mold was 
opened to release the duplicate, Mr. Edison appears to 
have turned tothe possibility of duplicating records 
by a knurling process, as he had generally suggested 
in his British patent of 1878 before referred to. There- 
fore on March 8, 1888, he filed an application for a 
patent on a knurling process which issued on May 8, 
1888, No. 382,419, and in which the British patent is 
specifically mentioned. This knurling suggestion does 
not differ materially from the suggestion of the British 
patent except as to the refinement of the details by 
which a very perfect knurling surface is secured. By 
a knurling operation an impression would be formed in 
a perfectly quiesceut material and no considerations of 
longitudinal contraction would be encountered, so that 
the special variety of records in vogue at that date 
could no doubt be duplicated. But the knurling pro- 
cess described was open to one of the objections of the 
split mold process, because in producing the knurl the 
latter required to be divided, and hence the surface of 
the duplicates would be characterized by the formation 
of atleast one longitudinal bur or fin corresponding 
with the joint. Although the knurling patent suggested 
a way by which some of the objections to a split mold 
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process might be overcome, it still did not represent 
the perfected process or one which in my opinion could 
be carried out commercially. ° 
i Of course, during this very active period Mr. Edison 


was not devoting himself exclusively to perfecting the 
process for duplicating phonograph records, because 
many applications for patents were filed relating to 
other branches of the art as well as to other arts and 
| for which numerous patents were granted. One of the 
~ 4 518 improvements made by Mr. Edison in the summer of 
1888 related to the records themselves, as he had 
found that records made by a chisel-like recorder and 
having substantially flat bottoms were very difficult to 
reproduce satisfactorily, since if the reproducer became 
tilted to any extent, it would not engage the record 
across its width, and the resulting reproductions would 
be affected and great and uneven wear of the record 
would take place. In order therefore that a record 
might be obtained in connection with which the repro- | 
519 ducer would automatically centre itself so as to always 
properly track the record, the suggestion was made by 
Mr. Edison of forming the record by means of a curved 
edge recorder, so that the record at all points would 
present in cross-section a portion of a circle and would 
vary in width and depth, and to engage with such a 
record he also suggested a reproducer in the form of a 
small sphere. These suggestions are found in Edison’s 
patent No. 430278 of June 17,1890 (the application for 
which was filed April 10,1889). All modern talking 
$20 machine records of the phonograph type are now, and 
since the fall of 1888 have been, produced by means of 
curved edge cutting tools, the diameter of the recorder 
w 4 being about .035 of an inch or 34 times the maximum 
width of the record groove, Consequently the greatest 

depth to which such a recorder can cut is necessarily 

very slight, being in practice somewhat less than .001 

of an inch or perbaps less than a sheet of ordinary tissue 

paper. The phonographie waves thus cut in the record- 
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rs) ing surface by the curved edge recorder are several 
millicn in number for each record, and vary in width 
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521 
from .01 of an inch to practically nothing, and in depth ° 
from less than .001 of an inch to practically nothing. 
. Under the microscope these waves appear as more or 
less connected gouges of extremely complex form, but 
all characterized by being excessively shallow since 
obviously the depth of each must necessarily bear a 
: definite relation to its width. The waves of the maxi- 
mum width are considerably less than .1 as deep, while 
as the width decreases, the relative depth is very much | 
less, so that it is probable that some of these excess- 522 
ively minute waves are 25 or more times wider than 
they are deep. These records are referred to in the 
patent in suit as being characterized by a “ shallowness 
of the phonographic record grooves ” (page 2 lines 63- 
: 64). The provision of record grooves of this enor- 
w 4 mously complex character wherein the waves varied both ' 
in width and in depth instead of varying only in depth | 
as with the previous records, apparently presented 
still further difficulties towards the solution of the 
problem of accurately duplicating them. 523 
In the fall of 1888 the discovery was made by Mr. 
Edison which enabled him to achieve the long-sought- 
for object and obtain an absolutely exact copy of the : 
record surface notwithstanding its complexity and ex- : 
cessive minuteness. That discovery consisted in the 
observation that by forming a record in a continuous 
mold or matrix, as for example by expanding a blank 
therein, the resulting duplicate could be contracted 
diametrically to a sufficient extent to clear the engag- 
ing surfaces and permit the duplicate to be withdrawn 524 
without injury to the record surface taking place by 
reason of the longitudinal contraction which neces- 
sarily accompanies the diametric shrinkage. This 
discovery became possible, in my opinion, because of 
the fact that the extreme shallowness of the waves and 
the absence of any engaging vertical surfaces due to 
the curved cross-section of the waves themselves 
3 resulied, when avy diametric contraction had taken 
w 7 place, in a comparatively great longitudinal clearance, 
: so that the first effect of the contraction was to pro- 
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525 
vide ample room for a longitudinal shrinkage without 
any injury to the surface. Thus it became possible 
to effect a sufficient diametric contraction as to com- * 
pletely clear the engaging surfaces and permit the du- 
plicate to be withdrawn without encountering any 
difficulties due to longitudinal contraction, as 
would be likely to be the case with records - 
having practically vertical walls. The announcement 
of this discovery is found in a caveat filed by Mr. Edi- 
7 ; 526 son on October 26, 1888, and which was a part of the 
record in the Edison-Lambert interference referred to 
in my previous deposition, in the following words : 


‘“ For reproducing records, or rather duplicat- 
ing the same, I coat the surface of the cylinder 
~ with, say, silver by an electro-vacuum process, 
then plate the outside } inch thick with copper, 
put the cylinder on a mandrel, true the outside 
by grinding to a taper, fit this in a taper steel 
527 die, then dissolve wax or other material out, 
and then pnt in a blank cylinder of plastic (when 
hot) material, force in a plunger, spread the 
same against the record, and then allow the 
same to cool. J/¢ will contract sufficient away 
From the record to allow of its being taken out.” 


After having made this discovery by which the 
problem was finally solved, Mr. Edison carried on an 
elaborate series of experiments for the purpose of re- 

528 fining and improving the details of the operations 
until at the date of the application for the patent in 
suit the process was in a complete and practical con- 
dition, and shortly afterwards duplicate records pro- 
duced by that process were used commercially in large 
numbers. During this experimental period of nearly 
10 years the phonograph business had developed to 
such an enormous extent that it was no longer possible 

| to commercially manufacture and sell original records 
~ : at sufficiently attractive price to the public. To 

Q | meet the demand the so called mechanical duplicating 
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process was developed and extensively used, wherein 
a reproducer engaging’ with an original record was con- 
nected with and operated a recorder engaging a blank 
so as to produce a transference of the sound waves 
from one to the other, as suggested in Edison's original 
English patent. This mechanical process was in- 
effective and the results secured were of poor quality, 
but notwithstanding its defects it continued to occupy 
the field until the commercial advent of duplicate 
records constructed in accordance with the process of 
the patent in suit, and at the present time all duplicate 
records now made are constructed in accordance with 
this process and utilize Mr. Edison’s discovery which 
made the process possible. 

Having considered the steps which led up to the 
invention of the process of the patent in suit, and re- 
plying directly to your question, I am of the opinion 
that the patent in suit stands at the foundation of the 
modern art of duplicating phonograph records by 
means of matrices or molds. It is the pioneer patent 
in this art. I have already analyzed the terms of the 
patent in suit by my previous deposition, so that I 
need only refer to it very generally here. The in- 
vention which it covers is of a two-fold nature, the 
first part relating to the steps foliowed in forming the 
duplicate, and the second part relating to the steps 
followed in removing the duplicate from a continuous 
mold however the forming process may be carried out. 
The special forming process which Mr. Edison de- 
scribes consists in expanding a blank by heat into en- 
gagement with the matrix surface and then applying 
mechanical pressure to effect a more intimate engage- 
ment and sharpen the impression, but the patent 
points out that “the entire expansion may be effected 
mechanically” (page 2, lines 54, 55), and it is also 
clear that the entire expansion might be effected by 
heat alone. Two of the claims, the first and the last, 
are limited specifically to processes in which an im- 
pression is secured by relying on the expansive force 
of the blank, effected by heating the same for example, 
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but other claims (7. ¢., the 4th, dth, 9th, 10th and 17th) 
define the forming operation by language broad 
enough to include the expansion of a blank in any 
way, whether by mechanical expansion or by the ap- 
plication of heat or both. So far as the second part of 
the invention is concerned, the operations which are 
followed in removing the duplicate are set forth in the 
second and third claims in connection with language 
(forming a hollow cylindrical plastic phonogram 
within said mold’’) broad enough to inelude either a 
pressing or a casting operation. Asa matter of fact, 
the second and third claims were suggested to Edison 
by the Patent Office Examiner during the prosecution 
of his application, for the purpose of securing an inter- 
ference with an application of Joyce which specifically 
described a casting operation. The invention set forth 
in the second and third claims relating to the removal 
of the duplicates by diametric contraction sufficient to 
entirely clear the surfaces is utilized in connection 
with all modern processes for duplicating phonograph 
records by means of matrices or molds, while the in- 
vention defined by the 4th, 5th, 9th, 10th and 17th 
claims is utilized in all modern processes for dupli- 
cating such records wherein a blank is expanded into 
engagement wiih a matrix as distinguished from 
processes wherein molten material is cast in a mold. 


Adjourned at the request of defendant’s counsel to 
May 17, 1904, at 11 A. M. 





West OranGE, N. J., May 17, 1904. 


Met pursuant to adjournment. 
Present, Richarp N. Dyer, Esq., for Complainant. 
(Direcr EXAMINATION OF FRANK L. DYER CONTINUED.) 


15 Q. Please explain more fully the facts leading to 
the making of claims 2 and 3 of the patent in suit as 
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shown by the Patent Office prosecution, and the bear- 
ing which those facts have upon the interpretation of 
said claims ? 

A. The interference between the application for the 
patent in suit and the Lambert patent No. 645920 of 
March 20, 1900, referred to in my previous deposition, 
was finally decided in Edison’s favor by the Assistant 
Commissioner of Patents on December 10,1901. This 
interference had been pending ever since May 16, 1900, 
but it had been delayed somewhat by the attempt by 
Lambert to have it disso!ved on the ground that the 
Edison and Lambert processes did not interfere, but 
this contention was not accepted by the Examiner and 
the Commissioner, both of whom decided that while 
the Edison and Lambert processes might differ in small 
details, yet both involved the same patentable inven- 
tion. On January 31, 1902, the Examiner in charge of 
the Edison application suspended further action for 
two weeks in view of additional interference proceed- 
ings, and on March 8, 1902, he suggested that Edison 
should introduce in the application a number of addi- 
tional claims, including the following : 


“The method of producing hollow cylindrical 
phonograms, which consists in obtaining a mold 
having a reverse phonogram record on the inuer 
wall of a cylindrical opening, forming a hollow 
cylindrical plastic phonogram within said mold, 
releasing the phonogram from the mold bya 
difference in temperature between the mold and 
phonogram sufficient to entirely clear the sur- 
faces, and removing the phonogram from the 
mold by direct longitudinal movement.” 


This claim, it will be noted, was identical with the 
patented third claim, except that with the latter the 
radial contraction is defined as “ releasing the phono- 
gram from the mold bya reduction in temperature 
sufficient to entirely clear the surfaces.” By amend- 


‘ment in the Edison case dated March 10, 1902, the 
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claim suggested by the Examiner was introduced. On 
April, 24, 1902, another amendment was presented by 
Edison, in which the claim suggested by the Examiner 
was changed in the unimportant respect referred to in 
order ‘‘to more clearly express the invention,” and the 
second claim of the patent was introduced for the pur- 
pose of “expressing the radial contraction of the dup- 
licate from the matrix in somewhat broader terms.” 
Upon referring to the application of Maurice Joyce 
filed April 15, 1897, Serial No. 655027, which was in- 
volved in interference with the Edisou case after the 
final determination of the interference with Lambert, I 
find that he described a duplicating process in which 
a plastic material is cast around a tapering core in a 
molten condition which takes an impression from the 
mold in setting to the solid state. Interferences are 
contemplated by rule 96 of the Rules of Practice in the 
Patent Office which provides : 


‘ Whenever two or more applications disclose 
the same invention and one of said applications 
is ready for allowance and contains @ claim to 
said invention, the Primary Examiner will notify 
the other applicant of such fact, furnish him 
with a copy of the patentable claim, and require 
him to make such claim and put his case in con- 
dition for allowance witbin a specified time, so 
that an interference can be declared.” 


After the amendment in the Edison case of April 24, 
1902, was filed, Joyce presented a claim corresponding 
with the second claim of the Edison patent by amend- 
ment of June 10,1902, so that on that date both Joyce 
and Edison were claiming the broad invention of 
shrinking the formed duplicate sufficiently to entirely 
clear the surfaces and removing it longitudinally, al- 
though it will be remembered that in one case the 


claims applied to a casting process and in the other 


case to un application in which a pressing operation 
was described. The two applications being in this 
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condition, the interference was declared, involving as 
its issue the second and third claims of the Edison 
patent, and that interference was decided in Edison’s 
favor. 

From this it appears that the second and third 
claims of the patent in suit were granted by the Patent 
Office and accepted by Mr. Edison as covering a broad 
generic invention, not limited to any special method of 
expanding a blank, or in fact to any expanding opera- 
tion, since the claims were considered to be sufficiently 
comprehensive to actually include a process in which 
a blank was not utilized but wherein the material was 
introduced into the mold in a liqnid condition. 

16 Q. Please explain your understanding of the 
meaning of the expression “of sufficient thickness to 
maintain its shape during and after its engagement 
with the matrix” found in claim 4 of the patent in 
suit, and similar expressions found in claims 9, 10 and 
17, and also the expression “of sufficient thickness to 
maintain its form under normal conditions ” appeariug 
in claim 5 of the patent in suit? 

The expressions in question are used in the claims 
for the purpose of distinguishing a process wherein 
the material is thick enough to receive a surface im- 
pression of the record and at the same time present a 
sufficient body to support the record surface and per- 
mit reproductions therefrom, from processes in which 
very thin material is used adapted by heat to be made 
pliable, so that the record shall extend substantially 
through the entire wall, which therefore requires an 
independent support or backing. In other words, the 
expressions distinguish from a process in which 
the body of the material is not distorted, from a 
process in which the body of the material is dis- 
torted. A process of the latter type is dis- 
closed in the British patent to J. Lewis Young No. 
1478 of January 23,1894. This Young patent was 
cited as a reference against the application for the 
first Lambert patent No. 645,920 of March 20, 1900, 
and in that application the essential distinction be- 
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549 
tween the two types of processes was made by Lam- 
bert. By amendment filed in the Lambert case on 
November 22, 1899, the following addition to the 
specification was inserted : 


“Tn carrying out my process, it is an absolute 
requirement that the blank phonograms or tubes 
must be of a thickness to receive and retain in a 
perfect form the indentations of the matrix and 

550 at the same time have within itself a sufficient 
backing or support for the reproduction of the 
record phonographically after the formation of 
the record on its fuce and the removal of the tube 
from the matrix. It is practically impossible 
to use very thin walled tubes or hollow cylinders 
for my process, because the phonographic repro- 
duction or sound from such thin records, sup- 
posing the tubes to be capable of even tempo- 
rarily maintaining or holding their shape, would 

551 be weak, distorted, indistinct and imperfect, but 
asa matter of fact the records themselves made 
of thin material are not capable of retaining 
their shape and would be impractical in actual 
use. By using a relatively thick walled tube or 
hollow cylinder, the objections which would 
occur in practice with a very thin tube are en- 
tirely overcome and the produced records are a 
merchantable article.” 


552 Inthe same amendment Mr. Lambert in further dis- 
tinguishing between the two types of processes—one 
using relatively thick material and the other using very 
thin material—submitted this argument : 


“In the Young patent a very thin hollow 
cylinder is required which is collapsed inwardly 
in order to be removed from the matrix; while 
in applicant’s invention the blank cylinder is, 
and of necessity must be, sufficiently thick to 
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receive and retain its impressions without being 
eollapsed and without danger of warping or 
distorting the record, also furnishing sufficient 
form or backing for the phonographiec reproduc- 
tion of the record. 

“The use of a very thin substance as required 
in the Young patent is impracticable for several 
reasons. It will not receive perfect indentations, 
especially if they are well pronounced ; it will 
not retain its cylindrical shape unless properly 
backed, which is mechanically impossible ; and 
even if such a thin record can be made, it 1s im- 
possible to back and support it so as to avoid 
variations in its elasticity because of imperfect 
contact with the backing, and these variations 
producing corresponding imperfections in the 
record will impair or destroy its usefulness. 
Applicant has repeatedly attempted to produce 
records in accordance with the Young patent, but 
has never been able to produce a record in any 
sense practical or operative.” 


The amendment avd arguments above quoted were 
introduced by Lambert in counection with claims in 
which the two types of processes were distinguished by 
the expression “a relatively thick cylinder or tube”, 
On the same day (November 22, 1899) Lambert pre- 
sented a second amendment in which a further refine- 
ment was made, the expression then reading “ suf- 
ficiently thick to maintain its shape after disengage- 
ment from the matrix”. On January 18, 1900, the 
Examiner suggested a claim to Lambert in which the 
expression as it now appears in the Edison claims was 
used, namely, “sufficiently thick to maintain its shape 
during and after the act of disengagement from the mat- 
rix.”’ These expressions were al! based on the distinction 
to which Lambert had referred by his amendment and 
argument above quoted. This distinction also appears 
from the testimony of Mr. Lambert in the Edison- 
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Lambert interference, from which I quote (answer to 


x-Q. 9): 


“ Up to that time—1897—-I always had trouble 
in mounting the records and hearing them, due 
to their thin wall-; but the first work upon cylin- 
ders sufficiently thick to maintain their shape 
for any definite period after removal from the 
matrix was done in 1897.” 


After the Patent Office Examiner was convinced by 
Mr. Lambert of the force of the distinction between 
the two types of processes, a claim corresponding to 
the first claim of Lambert’s patent No. 645920 was 
suggested in the Edison case on January 18, 1900, and 
was presented by Edison in an amendment on the fol- 
lowing day but which for some reason was not received 
by the Examiner. The Lambert patent therefore 
issued, and on April 17, 1900, the claim was again pre- 
sented by Edison and became the issue of the Edison- 
Lambert interference. Manifestly the same distinction 
between the Lambert process and that suggested by 
the Young patent exists between the Edison process 
and that of the Youug patent, since in carrying the 
Edison process into effect, the blank is of suflicient 
thickness to receive and retain the impression and at 
the same time present enough body to support the 
record surface and do away with the necessity of using 
an independent backing. Thus with the present Edi- 
son records the thickness of the wallis, roughly speak- 
ing, .180 of an inch, so that the very deepest records 
are somewhat less than ,$, of the thiekness of the wall. 
I understand that with the present Lambert records 
the walis are from .040 to .050 of an inch, so that the 
very deepest impressions are from #5 to ,\; the thick- 
ness of the walls. In other words, with the Lambert 
records the thickness of the body of material which 
supports the record surface is at least 40 times as 
great as the very deepest impressions which are formed 
in that surface. 
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17 Q. Mr. Carter, in answer to Q. 6 of his deposi- 
tion says : 


“ The Edison patent in suit sets forth one of 
the processes which has been proposed for this 
purpose—although a crude one of doubtful 
practicability, and one which has never been 
reduced to a commercial basis, as 1 understand 
it, or, if so, to but a very limited extent, having 
been abandoned even by the patentees in favor 
of more satisfactory methods covered by other 
patents.” 


And inanswer to Q. 39 Mr. Carter refers to Edison's 
patent No. 667662 issued February 5, 1901, as describ- 
ing the process actually employed commercially by Mr. 
Edison in the mauufacture of duplicate records. Do 
you agree with the statements of Mr. Carter contained 
in the matter quoted ? 

A. No, sir. I should hardly call a process crude if 
by carrying it into effect it 1s possible to make exact 
eopies of such an excessively complex article as a 
phonograph record, Nor is there any doubt as to the 
practicability of the process described in the patent in 
in suit, because that exact process is a perfectly prac- 
ticable one by which thousands of duplicate records 
have been made. Furthermore, the patented process, 
even to the specific details described, was followed 
on a considerable commercial basis by Mr. Edison 
at about the time of the filing of the application 
for the patent. Finally, the patented process 
has not been abandoned in favor of more 
satisfactory methods, because so far as the second and 
third claims are concerned, the methods which 
they cover have been followed by Mr. Edison ever 
since the commercial introduction of the process in 
1898, and at the present time many thousand records 
are made daily by this method. It is true that 
at the present time Mr. Edison is using a casting 
process such as is referred to in his patent No. 667,662, 
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since the special material which Mr. Edison prefers to 
use is particularly adapted for a casting operation. 
Since defendants continue to use celluloid (one of the 
materials referred to by Mr. Edison in the patent in 
suit), which cannot be manipulated by a casting oper- 
ation, the defendaut therefore continues to use the par- 
ticular process of expanding a blank, which the patent 
in suit set forth. Undoubtedly if Mr. Edison should 
at any time make use of a material which could not be 
satisfactorily cast, he would again adopt the special 
process of expanding a blank in a mold as suggested 
in the patent in suit. 

18 Q. In answer to Q. 7 Mr. Carter states that the 
only object of heating the blank in the Edison process 
of the patent in suit is to cause the blank to force itself 
into intimate contact with the bore of the matrix so as 
to take the impression of the latter by its own expansive 
force, and heasserts that this is shown by the prose- 
cution of the Edison application in the Patent Office. 


T Do you agree with Mr. Carter in this matter ? 


A. While it is a fact that in the patent in suit Mr. 
Edison states that the impression can be secured 
merely by heating the blank so that the engagement 
with the matrix will be secured by reason of the ex- 
pansive force of the blank itself, this special sugges- 
tion is made the subject of only the first and last 
claims. The patent distinctly states that with 


“blanks made of sufficiently viscous material 
the entire expansion may be effected mechanic- 
ally by forcing a tapering mandrel within the 
same. (Page 2, lines 53-56.) 


It is perfectly evident that with the materials re- 
ferred to by Mr. Edison, the application of heat would 
tend to make the blanks more or less soft and viscous, 
and some of the claims (5th and 6th) refer to the step 
of “‘softening said blank by heat.” The decision of 
the Examiners-in-Chief in the Edison-Lambert inter- 
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ference deals also with this point and quotes from the 
testimony of Mr. Edison and of his assistant Charles 
Wurth showing that the application of the heat did in 
fact soften the material, as of course it must. Further- 
more, in Mr. Edison’s very earliest disclosure of the 
patented process found in his caveat of October 26, 
1888, he refers to the use of “a blank cylinder of 
plastic (when hot) material.” The arguments made by 
Mr. Edison’s attorneys during the prosecution of the 
application for the patent in suit and to which Mr. 
Carter refers, were designed to distinguish the special 
kind of a pressing operation suggested by Mr. Edison 
from the operations of the Lioret and Young patents 
in which the blank was distorted during the operation 
of taking the impression. But this distinction was not 
accepted by the Patent Office Examiner, who in fact 
adopted Mr. Lambert's distinction so far as the Young 
patent is concerned, and who in order to distinguish 
from the Lioret patent suggested the limitation that 
the resulting duplicate could be removed by a direct 
longitudinal movement. The particular argument to 
which Mr. Carter refers was made in connection with 
the claims which were not limited to the employment 
of comparatively thick blanks nor to the removal of 
the duplicates by a direct longitudinal movement. The 
argument did not exclude the softening of the blank 
by heat, since that is an inevitable result, but was in- 
tended by Mr. Edison's attorneys to emphasize a pos- 
sible difference in another function performed by the 
heat with the Edison process over that performed by 
the heat with the Young and Lioret processes. 

19 Q. Have you any criticism to make of the state- 
ments made by Mr. Carter in answer to Qs. 8 and 9? 

A. In these answers Mr. Carter assumes that the 
patent in suit must be limited to a process in which 
the application of heat results in a sufficient expansion 
of the blank as to take an impression from the matrix. 
That this is an erroneous assumption is clear from the 
statement in the patent referred to in my last answer 


569 


570 


571 


572 


— ini 


oo ee | re wee 


——— ————See0e: ss .— — 6 eee = 


Raymond R. Wile , 
Research Library 





es S| 144 F. L. Dyer. 


573 
that with sufficiently viscous material, the entire ex- 
pansion may be effected mechanically. Obviously the 

, material may be made viscous or soft by heat or by 

~ : the application of a solvent. 

20 Q. In answer to Q. 10 Mr. Carter makes the 
statement that the original application for the Edison 
patent in suit affords no support whatever for the state- 
ment that the blank is softened by heat. Do youagree | 

2 with him in this matter ? 

= q 574 A. It is a fact that the original specification did not 
q state in so mauy words that the application of heat re- | 
sulted in softening the material, but with the materials 

mentioned by Mr. Edison (asphalt, stearic acid, stearate 

of soda, waxes, resins, ebonite, hard rubber, celluloid | 

and glue) the application of heat must necessarily re- 

sult in softening the material to an extent of course | 
g dependent upon the degree of heat and the character 
| of the material. On precisely the same statements in 
the specification as finally presented, the 5th and 6th 

j 575 claims were based, in which reference was specifically 
- 4 made to softening by heat, and these claims were ac- 
$ cepted by the Patent Office without objection and as 

warranted by the disclosure of the specification. This 

point was fully considered in the Patent Office, since 

when the Lambert interference was declared the at- 

tempt was made by Lambert to have the interference 

ws q dissolved for the reason, among others, that with the 
: Iidison process the blank was not softened by heat, and 2 
in support of this motion the attempt was made to effec- 

576 tively rely on the same argument made by Mr. Edison’s 7 
attorneys that Mr. Carter now refers to. The motion in 7 
question was first considered by the Principal Exam- 
iner, who in his opinion of August 22, 1900, in denying 

the motion, said : 


“ Lambert's next contention is that Edison’s 
specification does not disclose the use of a | 
cylinder of softened material, but, on the con- | 
trary, constantly refers to his material as hard.” | 
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517 
After showing the fallacy of this contention and re- , 
ferring particularly to Edison’s suggested use of | 
celluloid, the Examiner said : | 


“Tt is a well known property of celluloid 

that at very low temperatures itis comparatively 

. hard and more or less brittle, and that as the 

temperature is increased, it gradually softens, 

reaching a state of plasticity somewhere below 

- : the boiling point of water. While, therefore, 578 

; Edison may not heat bis celluloid blank suffi- | 

cieutly to render it plastic, yet the heating would : 

inevitably soften it more or less from the very 
nature of the material employed.” 


; An appexwl was taken by Lambert to the Commis- 
3 sioner of Patents, who on November 15, 1900, affirmed 
7 the Examiner’s decision, the Commissioner saying : 


“T agree with him that when the specifica- 579 
tious are examined, the conelusion that natur- 
ally follows is, that the language warrants the 
deduction that both parties originally disclosed 
the same patentable method.” 


This decision of the Commissioner of Patents was 
under the practice final on the motion to dissolve, but 
after testimony had been taken the point was still 
raised and was passed upon by the three tribunals who 
had oecasion to consider the merits of the controversy. 580 
In considering the question, the Examiner of Interfer- 
ences, in his decision of May 28, 1901, said: 


a ede er 


“Counsel for Lambert has also contended 
that there is uo interference in fact between the 
applications of the parties for the reason that | 
Edison employed the process in the production 

of wax cylinders which he heated to about 115 | 

~ 4 degrees Fahrenheit, primarily to expand them 
into engagement with the interior surface of the 
| 
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matrix, which heating, as counsel for Lambert 
contends, does not soften the material of which 
the cylinders are composed. Edison contends 
that such heating does soften the cylinders, 
There has been introduced into the record no 
showing or proofs that the wax cylinders when 
heated to 115 degrees are not softened as con- 
templated in the issue of this interference. The 
Examiner is unable to find, either from the argu- 
ment of counsel or from the experts in this Office, 
any ground upon which to hold that Edison did 
not soften his material when it was heated to 
the temperature alleged.” 


The Examiners-in-Chief, in a lengthy opinion of 


August 13, 1901, also considered the point and said : 


“The wax record is hot. Being hot, it must 
have beensomewhat softened. After it was soft- 
ened by the heat, the plunger within the matrix 
and blank effected the expanding pressure within 
the blank.” 


And again : 


* The evidence is that the blanks are softened 
in this process. There is no real contradiction 
between the averments of Wurth in his affidavit 
made during the prosecutiou of the application 
and his testimony in this proceeding. There is 
a difference of opinion between him and Edison 
as to what constitutes plasticity. Both agree 
that the wax cylinder is softened for the same 
purpose. It is also in evidence that celluloid 
records were made by this process without soft- 





ening the blank before it is put into the matrix ;_ . 


that they cannot be made by heat alone, but 
can be made by heat and pressure, the pressure 
being greater that that needed for wax cyl- 
inders.” 
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q Finally, the Assistant Commissioner of Patents, who : 

had occasion to decide the case on appeal, also consid- 

y ered the point, and in his opinion of December 10, 1901 : 

? 3 he said : | 


“ Counsel for Lambert also contends that the | 
6 material used by Lambert is softened previously 
to its being placed in the matrix mold, and that | 
such is not the ease with Edison. The essen- 
- 1 ) tial thing is that this material, if too hard to re- 586 | 
: ceive the matrix impression, may be sufficiently 
suftened to receive the same. Of course this 
softening must occur before the material is ! 
made to take against the matrix. It is clear 
that this is done in both cases. In Edison, | 
4 heat is applied. It is true that Edison does | 
S| not explicitly state that the material is * pre- 
viously softened.’ He does state, however, that | 
heat is applied. Now this discription is suffi- 
ciently clear to anyone skilled in the art to un- 587 
derstand that materials such as used are soft- 
ened by this application of heat. The law only 
requires that the description should be suffi- | 
ciently clear that it may be understood by any- 
one skilled in the art. With this requirement 
Edison has fully complied.” 


21 Q. In answer to Q. 11 Mr. Carter expresses the 
opinion that the British patents to Lioret and Young 
disclose 588 


‘the complete process of the patent in suit ex- 
cept possibly as this process can be regarded as 
limited to the impressing of a plastic record 
against a suitable matrix by its own expansive 
force.” 


| 
: 
| 
Please first consider the Lioret patent and explain | 

what bearing, if any, it has upon the invention of the 

patent in suit ? 

‘ A. The Lioret patent was cited in the Edison appli- | 
| 
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cation and was fully known to the Examiner. It was 
also cited in the Lambert application, but arguments 
were presented to the Examiner which satisfied him 
that the Lioret patent was not a pertinent reference to 
the process here involved. Furthermore, distinctions 
were brought out in the claims of the patent in suit at 
the suggestion of the Examiner that fully distinguished 
the claims from this reference. 

The Lioret process differs from the Edison process 
in the essential respect that whereas Edison forms his 
original record on the ordinary cylindrical phonograph 
blank, Lioret formed his original record on the top of 
a relatively high and sharp spiral thread. This differ- 
ence in the character of original masters used makes 
the Lioret process entirely different from the Edison 
process, and, assumivg the Lioret process to be opera- 
tive, results in the production of an entirely different 
kind of duplicate record from that secured by the Edi- 
son process. Since with the Lioret process the orig- 
inal record is formed on the top of a relatively high 
and sharp spiral thread, a mold obtained therefrom 
will present the record on the bottom of a correspond- 
ing channel, so that in order to take an impression 
from such a mold, the impressionable material requires 
to be forced into and intimately engage the very bottom 
of the channel or groove. Assuming that an impres- 
sion could be secured in this way, it will be evident 
that in order to remove tlie resulting duplicate, the 
latter would have to be unscrewed from the mold, and 
this is described in Lioret’s corresponding United 
States patent No. 528273 (page 2, line 111) which is also 
in evidence. Of course the expediert of unscrewing a 
duplicate phonograph record from the mold would be 
entirely impracticable in the modern art, since the dupli- 
cate would have to be revolved more than 400 times to 
clear it, and it would be impossible to prevent the 
obliteration of the record in this operation. Not only 
does Lioret’s disclosure differ from Edison’s invention 
in the respects that the character of the master is dif- 
ferent, the mold is different, and the particular manipu- 
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It was lations followed in securing the impression and remov- 
rguments ing the duplicates are different, but the two methods | 
‘ied him necessarily result in the production of different articles. 
are.ce to A duplicate sound record obtained by the Lioret pat- 7 
tinctions ent will necessarily have the record formed on the top . 
n sult at of aspiral thread, and such a record could not be used 
nguished in connection with any standard talking machines at | 
present on the market or which were on the market, so 
process far as I know, at the date of Lioret’s patents. On the 
orms his contrary, by following the Edison method, a duplicate 594 | 
mograph record is obtained which resembles in all respects the 
ie top of original records secured before his invention and which 3 
is differ- were designed to be used and are used to the extent of : 
d makes thousands daily in connection with standard talking 
» Edison machines now on the market. With the Lioret process, | 
1 Opera- owing to the character of mold used, itis mechanically 
different impossible to perform the characteristic operations of | 
the Edi- the Edison process, namely, contracting the duplicate 
the orig- diametrically to an extent sufficient tu entirely clear 
ely high the surfaces, thereby permitting the duplicate to be 995 
her ‘rom removed by a direct longitudinal movement. On the , 
‘respond- contrary, with the Lioret process the surfaces of the | 
pression phonogram and matrix or mold are not cleared, and 
requires the phonogram or duplicate is removed by unscrewing , 
‘y bottom it as distinguished from a direct movement. This 
impres- essential distinction between the Lioret process and a | 
— eylent process of the Edison type not only appears on the | 
cate, the face of the patents themselves, but was suggested by | 
iold, and the Patent Office Examiner as patentably distinguish- | 
x United ing it, and moreover this suggestion was first made 596 | 
chis also to Lambert and was then made to Edison. 
rewing a On January 18, 1900, the Examiner in the | 
woul be Lambert case stated that the first claim as | 
he dupli-— then presented “is somewhat awkwardly worded and | 
) times to the process is probably incomplete, and should 
svent the also better distinguish from the patent to Lioret.” : 
Not only He therefore suggested a claim which for the first ; 
invention time contained the limitation to the removal of 
ter 1 dif- the duplicate “by direct longitudinal movement ”. 
rmanipu - This suggested claim was made in the Lambert case 
re ‘ 
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on January 22,1900. It was also suggested to Edison 
on January 18,1900, and was presented by amend- 
ment of April 17, 1900 in the Fdison application. 

22 Q. Does the Lioret patent, in your opinion, de- 
scribe an operative and practicable process for secur- 
ing duplicate phonograph reecords—giving your rea- 
sons for your views. 

A. It does not. I have attempted experimentally to 
carry on the operations described by Lioret in his 
United States and British patents, but without suc- 
cess. I first had a regular standard phonograph 
chavged with a feed screw of about 20 threads per 
inch and had a recorder mounted therein provided 
with a stylus held rigidly against lateral movements, 
so that if would accurately track the top of a sharp 
thread. I also had a number of soft steel blanks 
made as suggested by Lioret, cut with the proper 
thread, having the proportions illustrated in the 
Lioret patents and a pitch of 20 threads per inch, and 
on top of this thread a phonograph record was formed. 
The steel master thus obtained was then hardened and 
put in a plating bath so as to receive a deposit of 
copper. In order that the bath might not affect the 


steel, a cyanide solution was used. Lioret in his 


United States patent says: 

“IT remove this tube from the matrix cylinder by 
first heating it externally to expand it sufficiently to 
enable it to be unscrewed from the said cylinder, the 
impression being so slight that very little expansion is 
necessary.” (Page 2 line 92 e¢ seq.) 

I found it absolutely. impossible to separate the 
copper deposit from the steel master as Lioret sug- 
gests, even when the copper shell was heated with a 
gas flame, wet rags were applied to the steel master 
and the latter was clamped in a heavy vise and the 
copper deposit engaged by a powerful Stilson wrench. 
The shell would not separate from the master, but the 
two were as intimately engaged as if welded together. 
I present the master with the copper deposit thereon, 
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from which it will be seen that the two are considera- 
bly scarred in the effort to separate them. 


Offered in evidence and marked “ Complain- 
ant’s Exhibit Lioret No. 1.” 


The attempt was then made to coat a second steel 
master with graphite in the hope that a slightly yield- 
ing film would be formed between the master and the 
deposit to permit the deposit to be removed. For this 
purpose the steel master was coated with a solution of 
beeswax and benzol, so that when the benzol evapo- 
rated, a thin film of beeswax would be left on the 
master, but not sufficiently thick to fill up the record. 
This wax film was then evenly rubbed with graphite 
to give a conducting coating, and the master thus pre- 
pared was put in the cyanide bath. It was immedi- 
ately found that the cyanide solution appeared to dis- 
solve the wax so that the graphite floated to the sur- 
face. This was therefore impracticable. I then 
turned my attention to plating tie steel master in an 
acid solution, although this would be naturally very 
objectionable since the acid would attack the steel and 
injure the record surface. The master was therefore 
again coated with beeswax and treated with graphite 
and then plated with copper in an acid bath, but it 
subsequently developed that the wax film was too thin 
to resist the acid, which attacked the steel and prac- 
tically ruined the record surface. It would have been 
impossible to use a thicker film of wax without com- 
pletely filling up the record. I found it possible, al- 
though very difficult, to remove the copper deposit ob- 
tained in the acid bath by the use of a Stilson wrench 
with the application of heat to the copper deposit and 
of cold to the master, but the master was very badly 
attacked by the acid, and in removing the mold the 
record surface was completely destroyed by reason of 
the efforts exerted in unscrewing it. These experi- 
ments which I have so far described convince me that 
it is a mechanical impossibility to make a mold as 
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Lioret suggests in his patents without completely 
destroying the record surface. 

I then attempted to make a mold which should cor- 
respond with that described by Lioret by employing a 
wax master, and for this purpose had several wax mas- 
ters prepared, tormed with the same spiral thread on 
their surfaces. One of these masters was recorded 
upon in the machine described, the record being 
formed on the top of the thread as suggested by Lioret, 
and the master thus obtained was first coated with gold 
and then plated with copper. The copper deposit was 
then backed up with a brass ring so as to form a com- 
plete mold. It was found that the master could not 
be removed by shrinking aud unscrewing it, as might 
be supposed, since the longitudinal contraction 
firmly engaged the threads of the master and mold and 
prevented a separation of the two. Cousequently it 
was necessary to break out the master. I present the 
mold in question and also a fragment of the master 
from which it was made. 


Offered in evidence and marked “ Complain- 
ant’s Exhibit Lioret No. 2” and “ Complainant's 
Exhibit Lioret No. 3.” 


Having obtained an apparently satisfactory mold in 
this way, I then attempted to make duplicates there- 
from, and for this purpose | had a number of celluloid 
blanks turned down to the right size, formed with 
tapering bores, and also had a tapering core made so 
as to expand them. I present one of these blanks and 
also the core with which I experimented. 


Offered in evidence and marked ‘ Complain- 
apt’s Exhibit Lioret No.4” and “ Complainnnt’s 
' Exhibit Lioret No. 5.” 


One of these blanks was then inserted in the mold, 
the core was introduced in the blank, and the whole 
was immersed in very hot water until the blank became 
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plastic, after which the core was driven in by a heavy 
screw press while the parts were still submerged. In 
this way the celluloid was displaced so as to enter the 
spiral channel formed in the mold and presumably to 
engage with the record formed at the bottom of that 
channel. After these operations, as described in Lio- 
ret’s United States patent, the latter continues : 


“I then plunge the whole into cold water and 
the celluloid reeovers its hardness and is at the 
same time generally contracted sufficiently to 
permit the easy withdrawal of the ring ¢ from 
the mold a’ by unscrewing it therefrom.” 


I found it absolutely impossible to perform this 
operation even when the mold and duplicate therein 
were put on ice and a great contraction secured. The 
difficulty resided in the faet that the longitudinal 
shrinkage of the duplicate caused the threads to jam 
tightly together and prevent the duplicate from being 
removed. The duplicate was absolutely wedged into 
the mold, and I was able to remove it only by forming 
two keyways ou its bore, engaging a brass key with 
such ways, putting the key in a vise, and unscrewing 
the mold by a Stillson wrench. This operation was 
very tedious and probably required half an hour’s hard 
work. The duplicate obtained in this way is very 
badly disfigured, « part of the thread being stripped 
off, at one pointa part of the mold was actually carried 
away by the record, and the record surface is of course 
worthless. I present this duplicate herewith, from 
which its useless character can be observed. 


Offered in evidence and marked ‘ Complain- 
ant’s Exhibit Lioret No. 6.” 


The experiments which I have thus described satisfy 
me that the process set out in the Lioret patents is in- 
operative fur two reasons: First, a mold cannot be 
made as Lioret suggests without a practical oblitera- 
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tion of the record surface. SrEconp, even if a mold 
could be made, the duplicates could not be removed 
therefrom without material, if not total, injury to the 
record surface. T°urthermore, with the Lioret process 
there is nothing to prevent water from entering the 
space between the blank and mold, which would pre- 
vent an intimate engagement with the record surface 
on account of the inevitable entrapping of water 


bubbles. 


A 


Adjourned to May 18, 1904, same time and place. 


West OranGeE, N. J., Mav 18, 1904. 


Met pursuant to adjournment. 
Direct EXAMINATION OF FRANK L. Dyer ConTINUED: 


23 Q. Now please consider the Young British pat- 
ent and state what bearing, if any, it has upon the 
patent in suit ? 

A. The Young patent, like the Lioret patents, was 
also before the Examiner during the prosecution of the 
Edison application as well as of the original Lambert 
application, and the claims were allowed with that 
reference directly in mind. In describing his process, 
Young obtains a mold iu the manner suggested by Mr. 
Edison in his 1892 patent, namely, by coating an 
original master record with graphite, electroplating 
thereon, backing up the electroplate, and removing the 
original master. Having secured a mold in this way, 
Young expected to obtain duplicates therefrom by in- 
troducing within the mold a “very ‘hin hollow eylin- 
der” of material capable of being collapsed, buckled 
or folded inwardly, such as celluloid, xylonite or vul- 
canite. The patent states that this tube is “of the 
same size externally as that of the original wax cylin- 
der upon which the record was first taken ” and conse- 
quently such atube would by slightly larger than the 
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bore of the mold. The mold is now “warmed or 
slightly heated by any convenient means” and the 
very thin collapsible blank is then inserted within the 
mold, this being no doubt possible by reason of the 
slight expausion of the mold in being heated, but being 
certainly possible by first collapsing the blank and 
then introducing it within the mold. The blank is 
then “ rendered pliable by a gentle heat (which may be 
that given off by the heated electro and its casing)”’ 
and is then pressed “gently and evenly up to and 
against the face of the electro” so as to take an im- 
pression. The Young patent is entirely silent as to 
any suggestion of means by which this pressure is 
secured, nor does it point out whether the pressure is 
obtained simultaneously on all parts of the blank or 
progressively on different portions thereof. Having 
thus obtained an impression on the very thin collaps- 
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618 


ible blank, the operations followed in removing it are - 


thus deseribed: 


“When the said plastie cylinder has cooled, 
I am enabled, by slightly collapsing this in- 
wardly, to cleanly and easily remove it from the 
electro.” 


Of course, dealing with a very thin collapsible blank, 
and particularly with a blank which normally is slight- 
ly larger than the bore of the mold, these operations are 
necessary. After the duplicate has been thus secured, 
it is returned to its tubular form as accurately as may 
be possible, and is then mounted on a cylindrical base 
of the same character as the original record, thereby 
forming a composite article capable of use on standard 
talking machines. Aside from the fact that the de- 
scription of the Young patent is very meager and 
obscure, the Young process is fully distinguished from 
the Edison process in the following respects: 


First, with the Edison process the blank employed 
is relatively thick, so that the impression is 
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formed on the surface thereof while the bulk of 
the material acts as a support for the record 
and permits effective reproduction from 
the duplicate. With the Young process a very 
thin blank is employed, which is made p/iable, 
so that the blank as a whole follows the sinuosi- 
ties and undulations of the record surface, aud 
consequently reproduction cannot be secured 
without subsequently supporting the duplicate 
on a proper backing. In other words, with the 
Edison process the blank used is sufficie.tly 
thick to maintain its shape during and after the 
act of engagement with the matrix, whereas 
with the Young process the blank in the act of 
being forced against the matrtx surface is dis- 
torted and changed to accord with the varia- 
tions of the record surface. 


Second, with the Edison process the duplicate, after 


it has been formed, is contracted diametrically 
so as to clear the engaging surfaces and thereby 
permit the duplicate to be removed without 
changing its cylindrical shape. With the Young 
process the very thin duplicate is removed by 
collapsing or bending it inwardly, which neces- 
sarily requires that the duplicate shall be re- 
turned to its original shape before it can be 
used. In other words, with the Edison process 
the duplicate is removed by first changing its 
size or diameter without changing its shape; 
whereas with the Young process the duplicate 
is removed by changing its shape without 
changing its size or diameter. 


Third. by the Edison process a duplicate record is 





secured as a single homogeneous article having 
an impressed record surface and an integral body 
or support therefor which may be made many 
times the thickness of the very deepest impres- 
sions. With the Young process a composite 
record is obtained, in which the record surface 
is separate from tlhe body or support. Since it 
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would be impossible to secure an absolutely ac- 
curate fit between the thin celluloid shell of the 
Young process and the backing therefor, the 
record surface would be more or less fugitive, 
and under the weight of the reproducer stylus 
would tend to be smoothed or ironed out. 
Furthermore, with the Young process the sup- 
port is described as being of a different material 
from the record surface, so that under varia- 
tions of temperature the materials would shrink 
or expand unevenly, and if the support should 
expand to a greater extent than the record 
surface, this would also tend to obliterate the 
record surface. 


For these reasons I do not regard the Young patent 
as disclosing or anticipating the material features of 
the invention of the patent in suit. These differences 
‘between a successful duplicating process and that 
suggested by Young were recognized by Mr. Lambert, 
against whose original application the Young patent 
was cited. For instance, in an amendent filed in 
the Lambert case on October 16, 1899 it was said : 


“We submit that this English patent does 
not show an operative process for producing 
the record of applicant, or a satisfactory record 
—one that will meet the requirements of com- 
merce—and that, being inoperative or a mere 
paper reference, it cannot stand in the way of 
applicant.” 


And again in amendment filed October 22, 1899 the 
matter which I have previously quoted was added to 
the Lambert specification, pointing out as 


“an absolute requirement that the blank 
phonograms or tubes must be of a thickness to 
receive and retain in a perfect form the indenta- 
tions of the matrix and at the same time have 
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within tlself a sufficient bucking or support for 
the reproduction of the record phonographically 
after the formation of the record on tts face and 
the removal of the tube from the matrix.” 


24 @. Do you regard the Young patent as deserib- 
ing a practically operative process for the manufacture 
of phonographie duplicate reeords—giving your reasons 
for any views you may express. 

A. No, I do not regard any process as being prac- 
tically operative that involves a sufficient collapsing of 
its walls to permit it to be removed from a matrix and 
a necessary restoration to its original form, because 
these operations would be liable to injure the delicate 
surface. Neither do I regard a process as practically 
operative that necessitates the mounting of a very 
thin shell on a support or backing, because in that 
case the record would be weak, uncertain, more or less 
fugitive, and become gradually obliterated. This fact 
is recognized in the original Lambert patent, which 
states : 


“ It is practically impossible to use very thin 
walled tubes or hollow cylinders for my process, 
because the phonographic reproduction of sound 
from such thin records, supposing the tubes to 
be capable of even temporarily maintaining or 
holding their shape, would be weak, distorted, 
indistinct, aud imperfect ; but as a matter of 
fact the records themselves made of thin ma- 
terial are not capable of retaining their shape 
and would be impractical in actual use.” 


And as was stated in the argument in the Lambert 
case filed November 22, 1899: 


“ Applicant (Lambert) bas repeatedly at- 
tempted to produce records in accordance with 
the Young patent, but has never been able to 
produce a record in any sense practical or 
operative.” | 
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25 Q. Did Mr. Lambert, in his testimony in the in- 
terference case, furnish any support for your opinion 
as to the operativeness of tbe Lioret and Young pro- 
cesses ? 

A. Iam further confirmed in my opinion that the 
processes described in the Lioret and Young patents 
are inoperative by the testimony of Mr. Lambert in 
the Lambert-Edison interference. In Mr. Lambert’s 
rebuttal testimony in that interference I find the fol- 
lowing questions and answers : 


«© x-Q. 17. Does the Young patent describe a 
process for making celluloid records ? 

* A. I do not consider it to be operative.” 

* ss * + % 

“ x-Q. 20. Do you make the same answers 
with reference to the Lioret patent ? 

“ A. Yes, with the exception—if one can use 
a comparative term—that it is even more in- 
operative than the process described in the 
Young patent.” 


26 Q. In answer to Q. 12 Mr. Carter refers to argu- 
ments which were made in the prosecution of the Edi- 
son application to distinguish over the Lioret and 
Young patents. What bearing, if any, does this mat- 
ter have, in your opinion, upon the issues of the pres- 
ent case ? 

A. None that I can see. The arguments which Mr, 
Carter quotes were presented by Mr. Edison’s attor- 
neys in connection with claims which were entirely 
different from the claims which are here involved, in- 
asmuch as they were not limited to the use of material 
sufficiently thick to maintain its shape during and after 
engagement with the matrix, nor were they limited to 
the diametric shrinkage of the formed duplicate to an 
extent sufficient to clear the engaging surfaces, nor 
were they limited to the longitudinal withdrawal of 
the duplicate. The claims in support of which these 
arguments were presented related to the manner of 
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taking the impression without regard to the character 
of the blanks, whether relatively thick or very thin, 
or to the way in which the duplicates were removed, 
whether by diametrie shrinkage or by collapsing or by 
unscrewing. The distinction which Mr. Edison sought 
to make in this respect over the Lioret and Young 
patents was that with the references the material 
required to be necessarily heated to an extent which 
would permit the material to be displaced or distorted, 
whereas with the Edison method, since a mere surface 
impression was taken, it was uot necessary to carry 
the heating to such an extent. On this point, how- 
ever, the Patent Office did not accept the distinctions 
as presented in these arguments, although later the 
Examiner accepted the distinction proposed by Lam- 
bert over the Young patent, namely, that the blank 
should be snfficiently thick, ete., and the Examiner 
himself suggested the distinction over the Lioret pat- 
ent that the duplicates were withdrawn by a direct 
longitudinal movement. These latter distinctions are 
the ones which appear in the claims of both the Edi- 
son and Lambert patents, and the patent in suit was 
granted in view of these distinctions rather than in 
view of the distinctions which were urged in the argu- 
ments quoted by Mr. Carter. 

27 Q. In answer to Q. 12 Mr. Carter suggests that 
the naming of celluloid in the Edison patent as one of 
the materials which might be employed was manifestly 
simply a blind attempt to extend the scope of his in- 
vention. Was celluloid an unknown material for re- 
ceiving records in the phonograph art ? 

A. On the contrary, celluloid was a very well known 
material from which to make phonograph records at 
the date of the application for the patent in suit. Not 
only had it been suggested in the Lioret and Young 
patents, but as early as June 18, 1887, an application 
was filed by Herrington which issued February 12, 
1889, No. 397,856, in which celluloid is referred to as 
a suitable material from which to make a celluloid 
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record, the record being made in the material after 
the latter had been first softened by the application of 
a solvent. In this patent Herrington suggests the 
use of ether for softening the celinloid. And in a later 
patent dated March 12, 1889, No. 399,265, Herrington 
suggests the making of duplicate records of celluloid, 
the latter being softened by the application of heat at 
the time of receiving the impression. These Herring- 
ton patents not only show that long before the appli- 
cation for the patent in suit, celluloid had been sug- 
gested as a suitable material from which to make 
original or duplicate phonograph records, but also 
show that this material could be softened by heat or 
by the use of a solvent prior to receiving the impres- 
sion, and therefore would be an obviously useful 
material with the Edison process of the patent in suit 
even if Edison had not mentioned it in the patent in 
suit. 

28 @. In answer to Q.13 Mr. Carter refers to an 
argument advanced in prosecuting the application for 
the patent in suit 7. e. thatthe heating of the blank 
in the Edison process does not soften the blank but 
operates solely to cause the blank to take the impres- 
sion of the mold by its own expansive force—and 
says that while a soap record may be printed by its 
own expansive force, a celluloid record cannot be so 
printed. Has this distinction any bearing upon the 
invention of the Edison patent as covered by the claims 
here in issue? 

A. Not in my opinion, The distinction is em- 
bodied only in the Ist and 18th claims and is not 
embodied in the claims here in issue. I have called 
attention to the fact that the patent in suit states that 
the entire expansion may be secured mechanically 
when the material is sufficiently viscous, and it is evi- 
dent that the application of heat would in fact 
tend to soften the celluloid so as to permit av im- 
pression to be secured. This would beso even if 
Herrington had not suggested 10 years before the ap- 
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plication for the patent in suit that celluloid could be 
softened sufficiently to take a phonographic impression 
by the application of heat or of a solvent. This same 
distinction was raised by Lambert in the Edison- 
Lambert interference, and, as I have already pointed 
out, all the tribunals of the Patent Office—the 
Frimary Examiner, the Examiner of Interferences, the 
Examiner’s-in-Chief, the Assistant Commissioner, and 
the Commissioner in person—decided that Edison’s 
invention was embodied in a process wherein heat was 
used to soften the blank, which was then expanded 
mechanically. 

29 Q. In answer to Q. 18 Mr. Carter expresses the 
opinion that the process of making the mold described 
in the Lioret patent is operative, and he criticises 
the showing of inoperativeness of this feature of the 
Lioret process made during the prosecution of the 
Edison application. Do you agree with him in this 
matter ? 

A. No, sir, Ido not. Mr. Carter’s opinion seems 
to be based entirely upon a reading of the Lioret 
patent, while my opinion is based on elaborate aud 
careful experiments. I state without any qualification 
that it is impossible to make a mold in the manner 
suggested by Lioret. Mr. Carter appears to suppose 
that by increasing the difference in temperature be- 
tween the copper shell and the steel master, or by in- 
creasing the diameter of the master and shell, a sufli- 
cient separation can be secured to permit the mold to 
be screwed off, but he forgets that this increase in 


temperature will necessarily result in a corresponding ~ 


longitudinal expansion of the mold relative to the 
master to thereby lock the two even more firmly to- 
gether. He also expresses the opinion that any ten- 
dency of the mold to adhere to the master can be over- 
come “ by applying a suitable coating to the cylinder 
before electro-plating it,” but my experiments showed 
the impossibility of doing this. He finally expresses 
the opinion that “it would obviously be possible to 
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dissolve out the original steel record from the gal- 
vanoplastic mold by the use of appropriate acids.” 
Nothing of this kind is suggested by Lioret and I do 
not know whether it would be practicable or not, but 
if it could be done it would be an excessively tedious 
operation, requiring weeks and possibly months to ac- 
complish it. 

30 Q. Mr. Carter in answer to Q. 15, while apparently 
agreeing with the position that the presence of water 
between the blank and the mold in the Lioret process 
would interfere with the formation of a perfect im- 
print on the blank, suggests that this could be obvi- 
ated by a simple expedient. What is your view on this 
matter ? 

A. On this point Mr. Carter says that 


‘at would be a simple minded mechanic in- 
deed to whom, if he found any difficulty of this 
kind, it would not instantly oceur to tempo- 
rarily seal the joint between the ends of the 
mold and the matrix, as by a suitable insoluble 
wax, soasto prevent the water from entering 
the device.” 


Mr. Carter, however, forgets that in thus providing 
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the seal for preventing the admission of water, he - 


effectively prevents the expulsion of air, which would 
be just as objectionable as water, and becoming en- 
trapped would prevent the material from intimately 
engaging the record surface of the matrix. Thisis a 
very important consideration in this art, as it is strictly 
necessary that the blank should be brought into abso- 
lute contact with the record surface. Mr. Philpot, tes- 
tifymg for defendant, refers to this very point, and ex- 
plains the difficulties that were first met with in de- 
fendant’s operation : 


‘The steam and water were continually gat- 
ting behind the cellnloid tube, and the waste 
and loss of material was very great.” (Q. 6). 
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And in speaking of the original Lambert process in 
this same answer, he criticises it 


‘* because there was no means set forth in the 
Lambert process for permitting the air, steam 
and water that might be confined to the surface 
of the celluloid cylinder and the bore of the 
matrix to escape.” 


31 Q. In his answer to Q. 13 Mr. Carter also ex- 
presses the opinion that the criticisms of the Young 
patent made during the prosecution of the Edison ap- 
plication as involving a collapsing or buckling opera- 
tion as distinguished from a diametric contraction, are 
unfounded and absurd. What is your view of this 
matter ? 

A. I regard Mr. Carter’s opinion on this point as 
entirely unfounded and as haying no support by any 
considerations in this case. Up to the time of Mr. 
Carter's deposition there had never been a question 
but that with the Young process the duplicate record 


was collapsed and was not contracted radially. The: 


Young patent states that the duplicate is removed by 
“slightly collapsing” it. Edison, in the prosecution 
of the application for the patent in suit, called attention 
to this fact. In the application for the Lambert pat- 
ent the applicant in bis amendment of November 22, 
1899, stated that with the Young process the duplicate 
“is collapsed inwardly in order tc, be removed from 
the matrix.”’ This distinction was accepted by the 
Patent Office Examiner in the prosecution of the Edi- 
son and Lambert applications. The Primary Exam- 
iner, in his letter of July 27, 1898 in the Edison case, 
stated that with the Young process “ the blank is col- 
lapsed in order to take it from the mold.” Further- 
more, in the Messer patent No. 705,772 of July 29, 
1902, owned by the defendant and covering its present 
apparatus, the distinction between shrivking and col- 
Jawsing is fully recognized in the statement that when 
the duplicate has “cooled and shrunk, it is easily re- 
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moved without collapsing” (page 2, lines 38, 39). 
When the defendant was endeavoring to have the Court 
set aside the preliminary injunction granted in this 
case, it asserted that with its process the duplicates 
were in fact collapsed or bent inwardly to remove 
them from the mold. The purpose of this assertion 
was obviously to show that defendant was using the 
Young process as everybody understood it, wherein 
the records are collapsed, and not the Edison process, 
which the defendant was charged with infringing, 
wherein the records are contracted diametrically. 
Thus Mr. Philpot, in his deposition for complainant of 
July 1, 1903, was asked by defendant’s counsel 


« x-Q. 54. I would ask you if in removing 
this cool cylinder you do not frequently, if uot 
entirely, have to collapse or bend the tube 
slightly to force it out of the matrix ? 

* A. That is part of the process.” 

* # x “ 4 

« x-Q. 59. Lam talking about the step of the 
process which is described as ‘ the disengaging 
action’; does the thin cylindrical phonogram 
maintain its shape during the act of disengage- 
ment, or does it bend or collapse slightly in- 
wardly during the act of disengagement; which 
of these steps is true ? 

“ A, It is collapsed slightly during the act of 
disengagement.” 7 


And again, in answer to questions by complainant’s 
counsel, he said : 


“ R-Q. 62. As a matter of fact, 1t does con- 
tract sufficiently to disengage the outer surface 
of the celluloid tube from the wall of the 
matrix ? 

“A. It disengages sufficiently with a pressure 
and a slight collapsing to allow us to remove it 
from the matrix. 
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*R-Q. 63. Didn't it disengage sufficiently in 
some or most cases, so that it could be pushed 
out of the matrix withont collapsing ? 

“A. We find in most of these cases that we 
do not have a full print on our record. 

“R-Q. 64. With that qualification, you an- 
swer the last question in the afltirmative ? 

“A. We have to discard records that come 
out in the way described by Mr. Dyer” (com- 
plainant’s counsel). 


Finally, when I visited defendant’s factory and saw 
its operations on July 23, 1903, it was represented to 
me that in order to remove defendant’s records, 1 
was pecessary to collapse them slightly, and although 
the attempt was made to do this, it was evident 
that this was a mere trick to make it appear that 
defendant was not infringing the Edison patent. It 
now appears to be admitted, both by Mr. Carter 
and by Mr. Philpot in a later deposition, that with de- 
fendant’s process no collapsing or bending of the dupli- 
eate is necessary or is employed to enable it to be re- 
moved. I therefore regard Mr. Carter’s opinion on 
this point as being expressed for no other purpose than 
that of expediency and to meet the exigency of defend- 
ant’s case, but that opinion finds no support either in 
the Young patent or in any of the proceedings which 
have so far been had. Asa matter of fact the exactly 
contrary view has been maintained by everyone up to 
this time, including the parties hereto as well as the 
Patent Office. 

32 Q. Do Mr. Carter's experiments made to support 
his opinion that the Young records would inevitably 
shrink out of the mold warrant that conclusion ? 

A. No, sir, they do not. Mr. Carter describes no 
experiment which complies with the conditions set 
forth ii the Young patent. In the first place, the 
Young patent states that the blank is “of the same 
size externally as that of the original wax cylinder 
upon which the record was first taken,” and con- 
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sequently somewhat larger than the bore of the matrix. 
With the alleged Young experiments performed by Mr. 
Carter the blank was somewhat smaller than the 
matrix, so that at normal temperatures it could be 
readily introduced within the same. In the next place, 
the Young patent states that the blanks used are 
“very thin,” from which Mr. Lambert understood and 
I understand that the Young patent has reference to a 
filmlike blank, since it required to be supported on a 
separate backing with all the objections incident to 
that practice, and was capable of being made pliable 
by the “gentle heat” given off by the mold 
which had been merely “ warmed or slightly heated,” 
and in this pliable condition caused to partake 
throughout its thickness of the variations and sinuosi- 
ties of the record surface. Ido not understand that 
the so-called Young records made by Mr. Carter were 
mounted on separate backings, but gather from his 
deposition that the records were stiff enough to have a 
flange turned at the ends, by which they would be sup- 
ported on the mandrel of the phonograph so that the 
surface would be self-sustaiuing under the phonograph 
reproducer. If this was so, the so-called Young rec- 
ords were made of a material thicker than that con- 
templated by the Young patent. In the next place, 
the Young patent is quite silent as to the means em- 
ployed for pressing the blank against the record sur- 
face, aud in fact, as I have pointed out, the patent does 
not even state that the pressure should be exerted 
simultaneously over the entire surface. Mr. Lambert 
recognized the necessity for doing this, because in his 
first patent he states : 


“ {tis to be understood that in applying pres- 
sure to the interior of the tube or cylinder for 
forcing the same ontwardly and against the face 
of the matrix that such pressure must be simul- 
taneously exerted over the entire surface of the 
tube or cylinder and in a uniform manner so as 
to simultaneously force the entire exterior sur- 
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face against the interior face of the matrix, for 
if otherwise tliere would be great danger and 
hiability of a flow of material and a consequent 
distortion therefrom, producing an imperfect 
record.” 


Yet Mr. Carter, in following the instructions of the 
Young patent, made use of the perfected Lumbert ap- 
paratus, wherein the pressure is applied in this desir- 
able way and wherein steam is first used to soften the 
blank and compressed air under high pressure is then 
employed for securing the final pressure. I under- 
stand that this Lambert apparatus was developed in 
its present form only after a long series of experiments, 
and in fact Mr. Philpot states that at one time the 
defendant Company contemplated abandoning the en- 
terprise as hopeless. In the next place, the records 
used by Young were so thin that the material could 
be made pliable by the “gentle heat” given off from 
the mold which had been merely “ warmed or slightly 
heated”. Yetin his experiments Mr. Carter admits 
that the celluloid was heated by steam at a pressure 
of 40 pounds having a temperature from 275 to 290 
degrees Fahrenheit, as he states in his answer to ques- 
tion 31. LT note that in answer to question 30 Mr. 
Carter expresses the opinion that the “ gentle heat” 
referred to by Young would be somewhat less than 
300 degrees Fahrenheit ; and he finds support for this 
assumption only by comparing it ‘ with the fierce heat 
of a flame or furnace, for example, which would be 
measnred in many hundreds of degrees running into 
the thousands.” It seems to me that a reference to 
the fact that a mold is “ warmed or slightly heated” 
cannot contemplate such a relatively high temperature 
as 300 degrees Fahrenheit, and iv fact I have myself 
mide celluloid records from material very much 
thicker than that contemplated by Young, in which a 
dry heat of less than 200 degrees Fahrenheit was 
employed. With the very thin records described by 
Toung the material would be made pliable at an even 
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lower temperature, so that I see no reason why the 
expression “ warmed or slightly heated” should not 
be given its ordinary meaning and refer to a tempera- 
ture which could be readily borne by the hand. In 
the next place, in Mr. Carter’s experiments the reduc- 
tion in temperature to which the duplicate was sub- 
jected was very much more than that contemplated by 
Young, being in fact more than 200 degrees Fahrenheit, 
whereas with the Young process “dealing with a 
gentle heat” and with a “warmed or slightly heated ” 
mold, the reduction in temperature which takes place 
in cooling the duplicate would probably be less than 
100 degrees and might not be more than 50 degrees. 
In the next place, the Young patent states that the 
duplicates are removed by collapsing them, whereas 
with Mr. Carter’s experiments, owing to the special 
conditions under which the experiments were con- 
ducted, the temperatures employed, the thickness of 
material used, and the relation in size between the 
blank and the mold, the duplicates were contracted 
diametrically and removed longitudinally. Finally, the 
Youny patent points out that after the very thin 
cylinder has been removed from the matrix with the 
record impressed therein, it is mounted on a separate 
backing or support, the obvious objections to which 
are pointed out by Mr. Lambert in his first patent. 
Yet with the so-called Young records made by Mr. 
Carter Ido not understand that this was done, but 
that instead ot this expedient the records were pro- 


vided with end flanges, as with defendant’s records 676 


herein. 


Adjourned to May 19, 1904, same time and place. 
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F 677 
F West OrancE, N. J., May 19, 1904. 


Met pursuant to adjournment. 


Present, 
Ricuarp N. Dyer, Esq., for Complainant. 
THomas F. Sueripan, Esq., for Defendant. 


Direct EXAMINATION OF Frank L. DYER CONTINUED: 


678 33 Q. Does Mr. Carter’s experiment with “ Defend- 
ant’s Exhibit Young Record No. 4” referred to in his 
answer to Q. 15 add anything to the situation ? 

A. No, sir. In making the exhibit in question Mr. 
Carter left off the end flanges and mounted the tube 
on the regular Lambert blank, both of which were 

* then introduced into the matrix and subjected first to 

the effect of steam and then to compressed air. Of 

course nothing of this kind is even remotely suggested 

inthe Young patent, and Ido not see any material 

679 difference from this particular experiment and the or- 

dinary manufacture of celluloid records as commer- 

~ 3 cially carried on by the Lambert Company. What 
| Mr. Carter did was to make a composite record in one 
operation, differing, however, from the composite 

record of the Young patent in the respect that the en- i 

tire article was composed of the same material. The 

experiment made by Mr. Carter was substantially the 

~ 4 process described and claimed in patent to Petit No. 

g 689,408 of December 24, 1901, wherein a very thin 

680 celluloid shell is first applied to the matrix and a 
celluloid backing is then united thereto under the 
effect of steam and compressed air. Mr, Carter’s ex- 
periment manifestly cannot have been contem- 
plated by Young, since the Patent Office issued 
this independent patent on substantially the process 
that was carried on by Mr. Carter. Manifestly the 
operations followed in making “ Young Record No. 4” 

were even less suggestive of the Young process than 

¥ : the operations followed in making the other alleged 

Young exhibits. 
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34 Q. In answer to Q. 16 Mr. Carter expresses the 
opinion that under some conditions contemplated by 
the Lioret patents it would not be necessary to 
unscrew the duplicate in removing it from the mold. 

Do you agree with this view ? 

A. I do not agree with Mr. Carter in this respect. 
He calls attention to the statement in the United 
States patent that 


“the threads of the matrix are very fine in 
practice and are very much exaggerated in the 
drawing to facilitate the illustration ;” 


and assumes that by using threads about , of an 
inch in depth, a sufficient diametrie contraction could 
be secured to fully clear the engaging surfaces. It is 
a sufficient reply to this contention to call attention to 
the statement in the United States patent—which is 
much more ful] and complete than the British patent— 
that the duplicate is unscrewed from the mold. While 
undoubtedly Lioret intended to use finer threads than 
those shown, for example, in figures 1, 2 and 3 of his 
U.S. patent, and possibly as fine as those shown in 
figure 10 of this patent, he apparently did not intend 
to use threads of a substantially different form from 
those illustrated, namely, of substantially equal depth 
and width. In fact, although the patent contains 
different views taken on varying scales, some showing 
the threads as being quite large and others as relatively 
fine, it is a significant fact that all the views show 
substantially the same form or shape, namely, 
threads having a relatively sharp thin edge. Such 
a thread is described in the patent as one hav. 
ing a “triangular cross-section of suitable fineness ” 
(page 1, lines 65, 66) presenting a “slight thick- 
ness of metal” (line 74) with a “sharp edge” 
(lines 80,31). If, therefore, a relatively sharp narrow 
thread is used, it is quite immaterial whether it be fine 
or coarse, since obviously the longitudinal contraction 
would have the sume effect in one case as in the other 
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and would result in injury, if not destruction, to the 
record surface, as I determined by my experiments. It 
will of course be understood that in carrying out the 
Lioret process the difficulties are greatly increased by 
reducing the size of the thread, since it is a very difh- 
cult matter to so adjust a recorder that it will travel 
ou top of a fine thread. 

35 QQ. In answer to Q. 17 Mr. Carter expresses the 
opinion that the contention that the process of the 
patent in suit is distinguished from the Young patent 
in the respect that Edison uses a blank “ sufficiently 
thick to maintain its shape during and after the act of 
disengagement from the matrix”, can be accepted as 
offering a basis for such distinction only upon the 
theory— 


“that the Edison process contemplates, and is 
strictly limited to, the printing of the record 
lines upon the surface of the blank by the 
pressure of its own expansive force through 
heating.” 

Do you agree with this view ? ; 

A. Ido not, but I have previously called attention 
to the fact that Mr. Edison’s suggestion of taking an 
impression by the expansive force of the blank is em- 
bodied only in the first and last claims, which, by the 
way, are not limited to the employment of a blank 
“ sufficiently thick to maintain its shape during and 
after the act of disengagement from the matrix.” As 
I have previously said, the patent in suit makes it 
perfectly clear that when the material is suft- 
ciently viscous, the entire impression can be se- 
cured mechanically, and the grant of the claims by the 
Patent Office, as well as the proceedings connected with 
the Edison-Lambert interference, show beyond any 
question that Mr. Edison’s invention contemplates a 
process in which a blank is softened by heat and is then 
expanded mechanically. The expression which you 
quote and which was introduced into the claims repre- 
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sents a distinction, or rather two distinctions, over 
the Young pateut which were first observed by Mx. 
Lambert and by him called to the attention of the 
Patent Office. Those distinctions are: 

First. That with the Young process the duplicate is 
removed by collapsing it, while with the Edison process 
(and in this I inelude that practiced by defendant) the 
duplicate is contracted diametrically so as to be with- 
drawn by a direct longitudinal movement. In other 
words, the Edison blank is sufficiently thick to main- 
tain its shape “ during ” the act of disengagement from 
the matrix. 

Seconp. With the Young process the blanks are so 
thin that the records are “ weak, distorted, indistinct 
and imperfect ” (Lambert patent No. 645920), whereas 
with the Edison process the blanks are sufficiently 
thick “ to receive and retain in a perfect form the in- 
dentations of the matrix and at the same time have 
within itself a sufficient backing or support for the re- 
production of the record phovographically after the 
formation of the record on its face and the removal of 
the tube from the matrix” (same patent). It will be 
remembered that Mr. Lambert stated that he had 
‘repeatedly attempted to produce records in accord- 
ance with the Young patent, but has never been able 
to produce a record in any sense practical or oper- 
ative”, and in the Edison-Lambert interference 
(page 20, x-Q. 9) he said that it wus not until 1897 that 
he commenced his “ first work upon the cylinders suffi- 
ciently thick to maintain their shape for any definite 
period after removal trom the matrix.” In other 
words, with the Edison process the blanks are 
sufficiently thick to maintain their shape “ after” the 
act of disengagement. Of course this second distine- 
tion between the Edison and Young processes resides 
in the fact that the effect on the blank is quite differ- 
ent in the two cases—with the Young process the very 
thin blank is made pliabie so that in taking the im- 
pression its wall follows the undulations of the record 
in very much the same way as that shown in figure 3 of 
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the Petit patent No. 689408 which I have before 
referred to, whereas with the Edison process a mere 
surface impression is taken which has no effect on the 
bulk of the material which is therefore free to act as 
a support or backing without the necessity of em- 
ployiug a separate support. Apparently Mr. Carter 
places no significance whatever on the words “ and 
after” which appear in the quotation, and he finds no 
distinction between the espression as thus consid- 
ered by him and the operations described by Young 
only because in his experiments with the Young 
process he neither had the conditions which Young sets 
forth, nor did he carry ont the operations which Young 
describes. 

36 Q. In answer to Q.19 Mr. Carter in explaining 
the object of the end flanges in defendant’s celluloid 
record, states that one object is— 


“to give the necessary rigidity and strength to 
the record, the cylindric wall of which is too 
thin to properly support itself except as thus 
strengthened.” 


Do you think Mr. Carter is correct in this matter ? 

A. Ido not think that he is correct in this respect, 
and to support my views I present a Lambert record 
No. 799 with the mark “ Pat'd July 29, 1902” thereon, 
from which it will be seen that the wall presented is 
relatively stiff and rigid, so that no backing is neces- 
sary to support it, since the material offers of itself 
the necessary support for the record surface. As I 
have previously said, the body of material presented 
in this record for supporting the record surface is from 
49 to 50 times the depth of the very deepest impres- 
sions and is probably several hundred times the depth 
of many of the impressions. Such a tube with the 
end flanges cut off is not collapsible in the sense 
that that expression is used in this art. In fact, 
the Messer patent, whose date appears on this ex- 
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hibit, states that the record “ is easily removed without 
collapsing.” 


Lambert record produced by the witness, and 
the end flanges cut therefrom, offered in evidence 
and marked ‘* Complainant’s Exhibit Lambert 
Record and separated End Flanges”. 


37 Q. In answer to Q. 23 Mr. Carter expresses the 
opinion that the feature of the Messer patent consist- 
ing in sealing the joint between the blank cylinder and 
the top and bottom plates by means of integral flanges 
turned in from the body of the blank itself “is really 
the keynote to a successful commercial process of pro- 
ducing celluloid records”. Do you agree with this 
view of the importance of the Messer patent ? 

A. The Lambert patent No. 742454 of October 27, 
1903, to which Mr. Carter refers describes the entire 
process as now carried out by defendant, but in that 
patent the blank is not provided with inturned ends. 
Celluloid blanks with inturned ends were, however, 
known long before the application for the Messer 
patent, being described in the patent to Petit No. 
657956 of September 18, 1900, application filed Novem- 
ber 15, 1899. In patent No. 689118 of December 17, 
1901, also prior to the date of the application for the 
Messer patent, Petit describes a process for making 
celluloid duplicates by first subjecting the blank to the 
effect of steam and then to the effect of compressed 
air, as with defendant’s process, and in figure 2 of this 
patent Petit illustrates the carrying on of his process 
in connection with a blank having inturned flanges, the 
presence of which would tend to improve the character 
of the seal, as with the Messer patent. For these rea- 
sons I regard the Messer patent as disclosing but very 
little advance, if any, over the art as well understood 
at the date of its application, and at best as relating to 
a small detail in the process which is quite independ- 
ent of any considerations in this case. The company 
owning the Petit patents in England is making and 
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selling celluloid records under those patents in large 

quantities without using the specific details suggested 

by Mr. Messer, so that I should hardly regard this . 
Messer patent as disclosing “ the keynote to a success- 

ful commercial process.” 


==. =e 


By Mr. Sueripan : That part of the witness's . 
answer relating to what is being done under the 
Petit patent in Envland is objected to as volun- 
* : 702 tary and as hearsay, there being no foundation 
in the record for the statement. 


mn, 38 Q. In answer to Q. 24 Mr. Carter expresses the 
opinion, supported by some alleged experiments, that 
8 it is not practicable to make a duplicate phonographic 
¥ 3 record of wax or waxlike soap, such as complainant's 
: Edison records are made of, by using the machines 
and following the process employed by defendant in 
the manufacture of its celluloid records. Is Mr. Carter 
4 703 right in this matter, and do his alleged experiments 
| support his conclusion ? 

A. I regard Mr. Carter's experiments as neither fair 4 
nor conclusive. As I understand him, he placed an 
ordinary Edison soap blank in a Lambert mold, turned 
on steam, presumably at a pressure of about 40 
pounds, and found that the blank became immediately 
disintegrated. [I have not verified Mr. Carter’s ex- 
periment in this respect, but I accept his statements 
as correct, since these Edison soap blanks are slightly 

704 soluble in very hot water and would undoubtedly be 
seriously affected by steam at a high pressure and tem- 
perature. It dves not follow that because steam does 

F : not affect celluloid except to soften it, the same effect 

would take place in connection with all materials. and ’ 

I think that no one familiar with this art would at- 

tempt Mr. Carter’s experiment with any hope of getting 

a successful result. It would immediately occur toa 

person familiar with the art that since with the Lam- 

- a bert process the object of using the steam is to soften 

g the celluloid, when other materials are to be employed 
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some equivalent means should be used for heating the 
material in a proper way. I have therefore carried on 
experiments with what I think may be fairly considered 
the Lambert process wherein soup blanks are em- 
ployed but in which the softening of the material was 
secnred by heating the mold, after which the material 
was mechanically expanded by means of compressed 
air under a pressure of about 120 pounds per square 
inch. The mold was heated by a water-jacket to a 
temperature of about 140 degrees Fahrenheit. In all 
respects the apparatus used was that shown in the 
Lambert patent No, 742454 except that no provision 
was made for admitting steam to the iuterior of the 
blank, and a rubber gasket was used to make a_ tight 
joint at the top. I present two records made by me 
on April 5, 1904 under this process. These experi- 
ments convince me of the entire practicability of ex- 
panding a soap blank by means of compressed air. 
One of these records has just been tried on a phono- 
graph in the presence of defendant’s couusel and is an 
excellent and entirely commercial article. 


Records produced, offered in evidence and 
marked “Complainant’s Exhibit Lambert Proc- 
ess Soap Record No. 1 and No, 2”, 


39 @. In auswer to Qs. 25 and 26 Mr. Carter ex- 
presses the opinion that it is not possible to produce 
defendant's celluloid records by the process described 
in the Edison patent in suit, and he refers to some 
alleged experiments in support of this opinion. Do 
you agree with his conclusion and do you approve of 
his experiments ? 

A. Mr. Carter, in my opinion, is not right, and I re- 
gard his experiments as entirely inconclusive. What 
Mr. Carter attempted to do was to introduce a Lambert 
blank in a mold, after which the two were placed in 
an oven and heated to a temperature of 50@ degrees 
Fahrenheit. The purpose of this experiment was ob- 
viously to show that by the application of heat alone 
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a celluloid blank would not take an impression by its 
own expansive force. The experiment was entirely 
unnecessary, since no one has contended in this case 
that satisfactory celluloid records could be made in 
this way, and both Mr. Wurth and Mr. Lambert testi- 
fied in the Edison-Lambert interference that it could 
not be done. The point, as I have frequently said, is 
entirely outside of anv consideration in this case, be- 
cause this idea of causing a blank to take an impres- 
sion by its own expansion force is made the subject 
only of claims 1 and 18, which are not sued on. As 
an evident apology for uot attempting in these par- 
ticular experiments to expand the heated celluloid 
blank mechanically, as suggested in the patent in suit, 
Mr. Carter states that the presence of the end flanges 
on the Lambert blank would prevent the effective em- 
ployment of u tapered mandrel. It is clear that if the 
end flanges are to be retained, some other form of ex- 
pander would have to be used than a tapered man- 
drel, for example the expansible bag shown in figure 
8a of Lioret’s British patent. This of course would be 
within the terms of the claims of the patent in suit and 
would be obvious to any mechanic. Mr. Carter also 
asserts that it would be impossible to make use of a 
tapered mandrel on account of the thinness of the wall 
of the Lambert blank, but in this respect he is entirely 
in error, since [ have found it possible to make very 
excellent records by the exact process of the Edison 
patent in suit including the use of a tapered mandrel 
aud wherein I made use of blanks formed by taking 
commercial Lambert records and cutting off the end 
flanges. In these experiments the blanks were heated 
somewhat below 200 degrees Fahrenheit and were ex- 
panded by means of a tapered mandrel.. I produce two 
of such records made by employing a Lambert blank, 
and also a third record made by employing a some- 
what longer celluloid tube but of no appreciably 
greater thickness. ‘These records are excellent in qual- 
ity, as I have tested them on a machine. In order 
that I might not have to fit separate flanges to these 
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exhivit records, I mounted them on a separate wax 
blank so that they would fit the mandrel of the phono- 
graph. 


Records produced offered in evidence and 
marked “ Complainant’s Exhibit Edison Process 
Celluloid Record No. 1, No. 2 and No. 3.” 


40 Q. In answer to Q. 27 Mr. Carter refers to some 
experiments with thick celluloid blanks in his endeavor 
to make a celluloid record by the process of the Edison 
patent in suit. Do you regard these experiments as at 
all conclusive ? 

A. No sir, I do not. In these experiments Mr. 
Carter found it impossible to make celluloid duplicates 
by the use of a tapered mandrel even when the blanks 
were very much thicker than those used by defendant, 
but he admits that the experiments “ were carried on 
under conditions which in some respects were rather 
crude.” What he did was to build up a blank of 
several sections, but he should have known that in 
doing so there would be inevitable play between the 
sections which would prevent the effective use of a 
tapered mandrel. He also admits that the blanks 
were quite variable in thickness aud in diameter, and 
that they did not closely fit the matrix. An experi- 
ment carried out under these crude conditions dealing 
with the reproduction of impressions less thau .001 
of an inch in depth could hardly be expected to be 
successful. I have found it entirely practicabie to 
make celluloid duplicates by employing a _ tapered 
mandrel out of the exact material used by defendant, 
as shown by the exhibits just introduced, so that ob- 
viously there would be no difficulty in making dupli- 
eates of thicker material. Mr. Carter calls attention 
to the fact that it would be very difficult to make a 
celluloid blank of a uniform diameter or bore, and 
suggests the great difficulty which would be encoun- 
tered if it were attempted to turn off the celluloid in a 
lathe. Obviously no one would think of doing this, 


713 


714 


TL5 


716 


a oe 


a 


ee ee 


Raymond R. Wile 
Research Library 








- ‘| 180 F. L. Dyer 
k | 5 | ae 
; since celluloid can be readily softened in boiling water 
and forced over a mandrel of any desired size and 
shape. This, in fact, is exactly what defendant does. . 
w 41 Q. In answer to Q. 28 Mr. Carter says that 


neither Lioret, Young nor Edison realized that heating 
with steam was the only practicable method of soften- 
ing the celluloid. Was thisstepin defendant’s process e 
a new idea in the manipulation of celluloid ? 
A. I cannot agree with Mr. Carter that heating with 
~ j 718 steam is the only practicable way of softening celluloid 
7 for this purpose, since I have found it entirely prac- 
ticable to soften celluloid by a dry heat of less than 
200 degrees Fahrenheit obtained by surrounding the 
mold with a closed chamber containing hot water. 
Mr. Carter is entirely wrong if he is of the belief that 
there was anything novel with defendant in suggesting 
that steam could be used for this pnrpose. Ever since’ 
the invention of celluloid, it has been well recognized 
; that it could be softened by heat preferably by a moist 
4 719 heat such as by boiling water or steam. For instance, 
7 4 in Thorpe’s “‘ Dictionary of Applied Chemistry,” Lon- 
% don, Longmans, Green & Co., 1890, Vol. 1 page 450, 
the article on “ Celluloid” says : 


“Celluloid is highly infammable but non-ex- 
plosive even under pressure; hence it may be 
worked under the hammer or between rollers 
without risk. It softens in boiling water, and 
may then be readily molded or pressed into 

‘720 various forms.” 


; In Appleton’s American Cyclopedia (New York, D. 
we 4 Appleton & Co. 1883) Vol. 4, I quote from the article 
4 on “ Celluloid” : 


“The Messrs. Hyatt obtained another patent 
4 in 1874 for a particular method of molding cel- 
4 - Iuloid, as also pyroxylin ete. Owing to the in- 
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ba a flammable nature of the pyroxylin, a special 
4 manipulation is required. The first part of the 
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new invention consists in subjecting the ma- 
terial, in porous or other suitable molds, to the 
direct action of steam, which not only heats and 
softens the mass with great facility, but, by ex- 
cluding the heated air therefrom, and immersing 
the material in steam, diminishes to a great de- 
gree the liability to combustion, while it absorbs 
more or less of the volatile solvents remaining 
in the material. * * * For molding cellu- 
loid the temperature will range between 212 de- 
grees and 300 degrees Fahrenheit, and conse- 
quently it requires a pressure varying from that 
of the atmosphere to 64 pounds above.” 


42 Q. In answer to Q. 28 Mr. Carter expresses the 
opinion that it remained for Messer to devise the 
means which formed 


“the keynote to success in this line of manu- 
facture, the final step crossing the line from 
commercial failure to commercial practicability.” 


Do you agree with this view ? 

A. No sir, I do not agree with him, and in fact the 
only change made by Messer over the suggestion of the 
Petit patent No. 689118 of December 17, 1901 was the 
provision of a series of vents for permitting the escape 
of air from between the blank and matrix and for which 
Petit suggested an obvious equivalent. I do not regard 


this as anything more than a mere detail which hardly | 


warrants Mr. Carter’s enthusiasm. 

43 Q, In answer to QQ. 29 Mr. Carter expresses the 
opinion that the Edison patent in suit contributed 
nothing toward the ultimately successful process of 
manufacturing commercial celluloid records. Do you 
agree with him in this? 

A. Ido not agree with him in this matter. His 
opinion is based on what I regard as an incorrect un- 
derstanding of the Lioret and Young patents, as well 
as upon experiments to which I have previously re- 
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ferred and whose inconclusive character I have at- 
tempted to explain. He has assumed that the Young 
process is exactly like that practiced by defendant, 
that Young made use of material as thick as that used 
by defendant, and that with the Young process the 
duplicates are contracted diametrically to clear the 
engaging surfaces and are then removed longitudinally. 
Concerning the Lioret process he has assumed that 
with that process a mold could be made as Lioret de- 
scribes, that with that process a suflicient diametric 
contraction can take place to separate the engaging 
surfaces and permit the phonogram to be removed 
directly without unscrewing it, and finally that with 
the Lioret process the presence of water or air between 
the blank and matrix could be readily prevented. 
Furthermore, he assumes that Edison does not describe 
in his patent in suit a practicable process for making 
celluloid duplicates, and he finally assumes that with 
the Lambert process it is impossible to make dupli- 
cates of a soaplike material as with the Edison 
commercial duplicates. Any one seriously entertain- 
ing such views as these could hardly be expected 
to give a fair statement of the contribution to 
the art made by Mr. Edison in the patent in suit. 
Mr. Lambert, who at the time of testifying in the 
Edison-Lambert interference knew as much about 
the manufacture of celluloid records as probably any 
man in the world and who was testifying in defend- 
ant’s interest, said without any qualification that the 
Young process was entirely inoperative and that the 
Lioret process was even more inoperative. My own 
experiments fully convince me that the Edison process 
with a tapered mandrel is entirely practicable for mak- 
ing celluloid duplicates, and that the Lambert process 
using a fluid pressure expander is entirely practicable 
for making duplicates from a soaplike material. I 
have already indicated generally what Mr. Edison’s 
contribution to this art was by the patent in suit, 
which may be thus summarized : 
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1. He was the first to suggest a process by means of 
which a duplicate phonograph record could be made 
which would be an accurate copy of an original record. 

2. He was the first to suggest as a new manufacture 
a homogeneous integral duplicate record eapable of 
use on a standard talking machine. 

3. He was also the first to suggest a practical 
process for making duplicate records of celluloid. 

4. He was also the first to suggest the expedient of 
diametrically contracting a duplicate record from a 
matrix or mold to a sufficient extent to clear the en- 
gaging surfaces and permit it to be directly removed 
by a longitudinal movement, and this was the sugges- 
tion that for the first time in the art made it possible 
to produce duplicate records in a continnous mold. 

5. He was the first to suggest a process by which a 
blank was expanded into engagement with the mold so 
as to take a surface impression without change of 
shape or material displacement, the blank being suffi- 
ciently thick as to form a support or body for the 
record surface, so that it undergoes no change of shape 
either during the act of removing it from the matrix or 
subsequent to its removal from the matrix. 

6. He was the first to suggest a complete process 
for making duplicate records that has been found 
peculiarly adapted for celluloid, wherein a blank suf- 
ficiently thick to maintain its shape during and after 
the act of removing it from the matrix is inserted in a 
matrix, softened by leat, expanded mechanically to 
take a surface impression, is then contracted dia- 
metrically, and is finally removed by a direct longi- 
tudinal movement. 

All of these contributions to the art are used in the 
commercial manufacture of celluloid records and are 
the things that made that art a suecessful possibility. 
The variations from the details suggested in the pat- 
ent in suit and adopted by defendant, while perhaps 
eheapening the operations, do not improve the results 
and are, after all, merely the inevitable refinements 
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733 
which follow all pioneer patents and which, although 
possibly patentable in themselves, do not carry de- 


q fendant’s operations outside of those contemplated by = 
a { the patent in suit. 
44Q. In answer to Q. 32 Mr. Carter makes the 
statement that the use of the steam pressure in defend- 


ant’s process is not sufficient alone to form the record, 
but that the subsequent air pressure is necessary. 
| Does this fact, if true, serve to distinguish defendant's 
= 4 734 process from the process of the patent in suit ? 

A. I ean hardly regard Mr. Carter's experiments in 
this respect as being conclusive of anything, because 
if is simply increclible that steam under pressure should 

| not result in the taking of an impression. Apparently 

ad ‘ all that Mr. Carter did was to turn on the steam alone 
at the pressure which with the Lambert process is not 

designed to effect the expansion but merely to soften 

the blank, namely, about 40 pounds. In practice, the 

Lambert Company used compressed air at a pressure 

735 of 80 pounds, and it is manifestly absurd to expect that 

os 3 steam at 40 pounds pressure would give the expansive 
4 effect of compressed air at 80 pounds pressure. What 

: Mr. Carter should have done was to have used steam 
at a pressure of 80 pounds, and I believe that then he 
would have achieved success. However, the use by 

‘ defendant of a separate air pressure to secure the ex- 

al | pansion following the use of steam to make tle mate- 
rial soft makes the defendant’s process a closer ap- 
proach to that suggested by Edison than if defendant 
736 used steam alone to perform the two operations of 
softening the blank and then expanding it. In other 
words, the use of steam to soften the material is the 
equivalent of Edison’s suggestion of softening the 
} material by heat, and the expansion of the softened 
; material by compressed air is obviously but auother 
4 way of expanding it mechanically than by a tapered 
3 mandrel as suggested by Edison. 
% 45 Q. In answer to Q. 35 Mr. Carter expresses the 
| opinion that the Lioret and Young patents anticipate 
<= absolutely and completely in every essential particular 
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claims 2, 3, 4, 5, 9,10 and 17 of the Edison patent in 
suit. Do you agree with this conclusion. 


Adjourned to May 20, 1904, same time and place. 


West OnanGeE, N. J., May 20, 1904. 


Met pursuant to adjournment. 
Present, counsel as before. 


Direct EXAMINATION OF FRANK L. DYER CONTINUED : 


A. No, I do not agree with this conelusion of Mr. 
Carter. As I have before said, the claims of the pat- 
ent in suit were allowed by the Examiner after the 
Young and Lioret patents had been cited by him 
against Edison, Lambert and Joyce. Those patents 
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had been very carefully considered by the several ap- 739 


plicants, and had been distinguished by arguments 
presented to the Examiner in support of the several 
claims pending before him including those of the pat- 
ent in suit. As aresult of this unusually careful in- 
vestigation the Examiner was convinced that these 
references did not in fact anticipate the Edison invev- 
tion. In order that that invention might be fully dis- 
tinguished from Young aud Lioret, the Examiner 
therefore adopted the distinctions over Young which 
Lambert had called to his attention, namely, that the 
successful process should be one in which the blank is 
sufficiently thick to maintain its shape during and 
after the act of disengagement from the matrix, and in 
order to fully distinguish from Lioret the Examiner 
himself suggested the limitation to the withdrawal of 
the finished duplicate by a direct longitudinal move- 
ment, which of course presupposes a preliminary di- 
ametric contraction sufficient to clear the engaging sur- 
faces, : 

In expressing the opinion that the claims here sued 
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on are anticipated by the Young and Lioret patents, 
Mr. Carter assumes that these patents cover fully 
operative processes, and in this respect I do not agree 
with him, por in fact did Mr. Lambert agree with him 
when he testified on the point in the Edison-Lambert 
interference. 

Mr. Carter regards the Young patent as anticipating 
the claims sued on only upon the assumption that the 
method disclosed by Young is like that practiced by 
defendant, and that the material used by Young is 
substantially as thick as that employed by defendant. 
Of course in these respects he is entirely in error, be- 
cause I have shown that when the Young patent is 
carefully examined, it discloses an entirely different 
process from anything here involved and one which if 
it could be carried out would result in very weak, un- 
certain, imperfect and fugitive impressions. Further- 
more, as I have pointed out, with the Young process 
the record is collapsed, whereas with the process as 
defined in the claims under consideration the record is 
contracted diametrically and then withdrawn by a 
direct: longitudinal movement. Mr. Carter finds an 
anticipation in the Young patent of this particular 
step only upon the assumption that with the Young 
process the record is not collapsed but is in fact con- 
tracted in the same way as suggested by Edison. His 
opinion on this point is evidently based on the incon- 


clusive experiments made by him which I have shown 


were not carried out in accordance with the instruc- 
tions of the Young patent, nor did lis conditions 
comply with the conditions set forth in the Young 
patent. 

Concerning the Lioret patent Mr. Carter merely ex- 
presses the bald opinion that this reference anticipates 
the terms of the claims here sued on, although in find- 
ing such anticipation in the reference he states with- 
out qualification that Lioret discloses the idea of 
“removing the phonogram from the mold by direct 
longitudinal movement”. The Lioret patent distinctly 
says that the record is unscrewed from the mold, and 
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I have shown that it cannot be removed iu any other 
way, although in doing this the record surface will be 
injured, if not destroyed. 

Concerning the 17th claim, it is interesting to note 
that Mr. Carter considers it as being anticipated by 
both Young and Lioret, yet this claim was the issue 
of the Edison-Lambert interference, and Lambert had 
every opportunity afforded by the rules to show at 
that time that the claim was not patentable. He did 
in fact, argue, that Edison was not entitled to maks 
the claim, but on this point he was not sustained by 
the Primary Examiner or by the Commissioner on 
appeul, both of whom decided that the claim applied 
just as eflectively to the Edison process as to the 
Lambert process. Therefore so far as this claim is 
concerned, it is a fact that notwithstanding the Young 
and Lioret patents appearing in the record of both 
Edison and Lambert, the claim was considered by the 
Primary Examiner, by the Examiner of Interferences, 
by the Examiners in Chief, by the Assistant Commis- 
sioner of Patents, and by the Commissioner of Patents 
in person without any question being raised in the 
minds of any of those tribunals as to its patent- 
ability. 

Since the claims which are here sued on were very 
carefully considered by the Patent Office in view of 
the very references that Mr. Carter regards as anti- 
cipating them, and since it is perfectly evident that 
his understanding of the references is incorrect, I 
cannot subscribe to his views that the claims are not 
entirely patentable and novel. 

46 Q. In answer to Q. 36 Mr. Carter expresses the 
opinion that the defendant’s record is not made of 
a material “sufficiently thick to maintain its shape 
during and after the act of disengagement from the 
matrix” within the meaning oi this expression as em- 
ployed in the Edison patent in suit. Do you agree 
with Mr. Carter in this matter ? . 

A. No sir, I do not agree with him, and I have 
already explained that Mr. Carter evidently fails 
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to understand what this expression means. In fact, 
nowhere in his deposition do I tind that he has 
attached any significance to the words ‘“‘and after” 
which appear in this quotation. According to the 
understanding between the Patent Office and Mr. 
Edison at the time the claims here involved were al- 
lowed, the expression in question meant that the ma- 
terial of the blank should be thick enough to receive a 
surface impression aud at the sume time present in its 
body a sufficient bulk of material to offer a satisfac- 
tory backing or support for the record surface so that 
the material should retain its shape ufter the act ot 
disengagement from the matrix, and also that the ma- 
terial should be thick enough as to be capable of 
shrinking out of the mold without requiring collaps- 
ing, so that therefore it should retain its shape curing 
the act of disengagement. I have shown from a con- 
sideration of defendant’s records that the material offers 
a support or backing at least 40 or 50 times the depth 
of the very deepest indentations, and possibly several 
hundred times the depth of many of the indentations. 
Defendant's records comply absolutely with all the 
conditions of the claims and are fully distinguished 
from the special couditions of the Young patent in 
view of which the limitation in question was intro- 
duced and which in fact had been first brought to the 
attention of the Patent Office by My. Lambert. 

47 Q. Please state whether or not in your opinion 
the records at present made by the defendant are ma- 
terially different from the thicker records formerly 
made by the defendant with respect to their embodi- 
ment of the characteristic denoted by the phrase 
“ sufticiently thick to maintain its shape during and 
after the act of disengagement from the matrix ” ? 

A. No sir. The records now made by defendant are 
from .040 to .U50 of an inch in thickness, and for the 
reasons which I have previously explained and which 
appear on the face of the record itself such an article 
represents av embodiment of the characteristic denoted 
by the phrase which you quote. The records formerly 
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made by defendant so far as I know were about .080 of 
an inch in thickness and therefore obviously presented 
a somewhat heavier wall for the support of the record 
surface ; but it is perfectly evident, and I think it is 
not denied by Mr. Carter, that if the phrase quoted is 
given the meaning on which the minds of the Exam- 
iner and Mr. Edison met when the claims were allowed, 
the material used by defendant at the present time is 
in fact “sufficiently thick to maiutain its shape during 
and after the act of disengagement from the matrix 
Mr. Carter admits that with defendant’s records they 
shrink ont of the mold and therefore do not change 
their shape during the act of disengagement from the 
matrix, aud since the defendant's records are not 
fugitive aud retain their shape for an appreciable time 
sufficient for all practical purposes after the act of dis- 
engagement from the matrix, they comply with the 
requirement of the claims in this respect. 

48 Q. Can you produce one of these thicker Lam- 
bert records ? 

A. Yes sir, I produce one of the earlier records made 
by the Lambert Company marked “ Light Cavalry 
Charge, Band, H. S. 396” and containing the super- 
scription “ Lambert Co., Chicago, Pat. Mch. 20, 1900”. 
I cut a notch in one of the end flanges in order to 
measure the thickness of the wall with a micrometer. 


4 


Record produced offered in evidence and 
marked “ Complainant’s Exhibit Thick Lambert 
Record ”. 


49 Q. In answer to Q. 37 Mr. Carter expresses the 
opinion that the process employed by the defeudant is 
substantially different from that set forth and claimed 
in the Edison pateut in suit and only similar thereto 
to the extent that both are identical with the prior 
processes of the Lioret und Young patents. Do you 
agree with this view ? 

A. No, sir, I do uot, and in fact have shown that 
with defendant's process the blank is sutticiently thick 
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to maintain its shape during and after the act of dis- 
engagement from the matrix, ancd that the duplicate 
after it has been contracted diametrically sufficient to 
entirely clear the surfaces is removed by a direct longi- 
tudinal movement. Both of these distinguishing char- 
acteristics are uot present in the Young and Lioret 
patents, and were in fact introduced into the claims 
here in suit for the purpose of distinguishing from the 
processes (lisclosed by those references. The claims 
are not only fully distinguished in terms from the 
references, but, as I have previously pointed out, the 
references are inoperative, in which respect Mr. Lam- 
bert agrees with me. The defendant in this case 
carries out the process of the patent in suit, and 
obviously carries ont neither the process of the Young 
patent nor of the Lioret patent. 

50 Q. In answer to Q. 38 Mr. Carter expresses the 
opinion that the defendant, in manufacturing its cellu- 
loid records, does not follow the process set forth in 
the patent to Lambert No. 645920 of March 20, 1900. 
Do you agree with Mr. Carter in this matter? 

A. No sir, I do not. Mr. Carter’s opinion on this 
point is based entirely on the assumption that de- 
fendant at the present time does not employ a blank 
which is sufficiently thick to maintain its shape dur- 
ing and after the act of disengagement from the 
matrix. He admits that with the defeudant’s process 
the blank is contracted diametrically so that it obvi- 
ously maintains its shape during the act of disen- 
gagement, and since the blank does not change its 
shape after the act of disengagement, the present 
blanks used by defendant comply with the require- 
ment of this limitation in thisrespect. In my previous 
deposition (Q. 11) I fully considered this point and 
reached the conclusion that defendant’s present method 
complies absolutely with the terms of the first claim of 
Lambert patent No. 645920, and I see no reason to 
change or modify this view in any respect. 

51 Q. Can you produce one of the Lambert Co. 
records of the thinner variety which Mr. Carter says 
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do not employ the invention of the Lambert patent of 
March 20,1900 by reason of their thinness, which 
record bears the date of the Lambert patent of March 
20, 1900 ? 

A. Yes sir, I produce a Lambert record marked 
“950, Belle of New York, Oreh.”, which is about .045 
of an inch in thickness of wall and which contains the 
imprint on its end flange “ Pat’d March 20, 1900”. 
This record seems to be identical with those now 
made by the Lambert Company, and particularly in 
the thickness of material used, as shown, for example, 
in “Complainant’s Exhibit Lambert Record aud Sep- 
arated End Flanges’, and which present records con- 
tain the mark “ Pat’d July 29, 1902”. 


Record produced by the witness offered in 
evidence and marked “Complainant’s Exhibit 
Thin Lambert Record”. 


52 Q. I call your attention to re-direct questions 1 
and 2 of the deposition of Mr. Philpot given for the 
defendant February 24, 1904. Do you agree with Mr. 
Philpot in his estimate of the superiority of defendant’s 
celluloid records over what he refers to as the com- 
plainant’s wax records ? 

A. No sir, I do not, but on the contrary I regard 
the soap records made by complainant, which are 
what Mr. Philpot refers to as wax records, as being 
immeasurably superior to the celluloid records made 
by defendant. The metallic soap of which the Edison 
records are made is very much smoother than celluloid, 
so that the records are superior in quality to defend- 
ant’s records, being substantially free from the rush- 
ing and crackling sounds which characterize all repro- 
ductions from celluloid reeords. Complainant’s metallic 
soap records are much more permanent than celluloid 
records in the respect that the record surface does not 
undergo changes in character, so that the record is of 
the same quality at all times; on the contrary celln- 
loid, owing to the evaporation of its solvent, constantly 
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T65 
undergoes slight changes, so that the quality of a cel- 
luloid record gradually deteriorates. It is true that 
the surface of a celluloid record is much harder than a : 
~ 1 metallic soap record, so that it will wear longer, but 
complainaut’s records for practical purposes do not 
: become worn, since it is possible to secure a thousand 
reproductions from one of these records without show- 
ing enough wear to be noticeable in the quality of the 
7 reproduction. These records are almost wholly ofa 
= 766 musical character, having a relatively short popularity, 
q so that a thousand reproductions would be much more 
than the average user would ever think of wanting. 
The non-breakable character of celluloid records on 
which Mr. Philpot lays so much stress is largely an 
advertising point, since in practice very few of com- 
; plainant’s records are broken, and the users soon 
a accustom themselves to the proper care necessary in 
handling them. Metallic soap records are very much 
cheaper to manufacture than celluloid records because 
767 the material used is much cheaper than celluloid and 
~ 4 the manipulations followed can also be much more 
: economically carried on. At the present time the two 
large companies pow in the field manufacture and sell 
more than 50,000 metallic soap records daily, and such 
records as are made by complainant command a higher 
q price than the celluloid records manufactured by de- 
~ E feudant. The commendatory letters which Mr. Philpot 
a quotes iu his deposition are such as are received in 
. large numbers by complainant and some of which have 
, 768 been printed in complainant’s monthly publication. 
j | It seems to be the general idea in the trade that the 
a Edison record, taken all in all, is a very superior 
| article. 
53 Q. Have you had prepared drawings illustrating 
by comparative views the processes of the Lioret and 
Young patents and the processes of the patent in suit 
and of the defendant; if so, kindly produce and ex- 
plain them ? 
| A. Yes sir, I produce four sheets of drawing in 
" which I have attempted to illustrate diagrammatically 
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3 the several processes which I have referred to in my 
4 testimony. 
> ie Sheet 1 shows the Edison process of the patent in 
- 4 snit, A being the mold and B the blank. In figure la 


small section of the blank on a greatly enlarged scale 

is shown within the mold. In figure 2 the blank has 

heen expanded outwardly so as to take an impression 

from the mold. It will be observed that this impres- 

sion is merely a surface impression and that a great 

body of material exists behind it to support and main- 170 

tain it. In figure 3 the resulting duplicate is shown as 

being contracted dlametrically so as to be capable of 

being withdrawn by a direct longitudinal movement. 

On sheet 2 I illustrate defendant’s operations, which 

it will be observed are exactly the same as those of the 

Edison process except that the relative thickness of 

the blank is somewhat less. It will be noticed, how- 

ever, that the blank offers a great bulk of material be- 

hind the record surface for supporting it—at least 40 — 

; or 50 times the depth of the very deepest indentations “71 

~ 4 and probably several hundred times the depth of most 

of the indentations. 

On sheet 3 I illustrate the Young process. In figure 

1 the blank is introduced into the mold, which has 

been first warmed or slightly heated so as to make the 

| blank phable. In figure 2 the pliable plank is shown 

~ ; as pressed gently up against the record surface so as 
to take the impression. In figure 3 I show how the 
blank is collapsed in order to remove it from the , 
matrix as deseribed by Young. In figure 4 I show the 772 
very thin duplicate record mounted on a support or 
backing C, the indentations in the thin blank being ex- 


= aggerated. The objections to this expedient of mount- | 
ing a thin shell on a separate backing have been 

already referred to aud were clearly recognized and ex- | 

E plained by Mr. Lambert in his first patent as well as | 

, in the prosecution thereof. | 

° _ On sheet 4 [ illustrate the Lioret process. In figure 

: 1 the record appears nat « at the bottom of the channel 

a formed by the threads, and the blank is shown in posi- | 
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tion ready to be expanded. In figure 2 the expansion 
has been effected and the material has been forced into 
this channel so as to engage the record surface at its 
bottom. I do not show in this figure any water bub- 
bles or air bubbles, which in my opinion would be in- 
evitably present to prevent this intimate engagement 
between the blank and the mold. In figure 3 I show 
the effect of longitudinal contraction tending to rip off 
the threads and make it very difficult to unscrew the 
resulting duplicate, as I have explained. 


Drawings referred to offered in evidence and 
marked respectively ‘‘ Complainant’s Exhibit 
Diagram Edison Process,” ‘ Complainant’s 
Exhibit Diagram Defendant’s Process,” ‘* Com- 
plainant’s Exhibit Diagram Young Process ” 
and “ Complainant’s Exhibit Diagram Lioret 
Process.” 

Complainant’s counsel also offers in evidence 
the several patents referred to by the witness 
which are not already in evidence, namely, 
United States patents of Edison 382418, 
382419, 382462 of May 8, 1888, and 430278 of 
June 17, 1890, the same being marked “ Com- 
plainant’s Exhibit Edison Patent No. 382415, 
No. 382419, No. 382462 and No. 430278” re- 
spectively. 

Also the U. 5S. patents of Herrington No. 
397856 dated February 12, 1889, and No. 399265 
dated Mareh 12, 1889, and the same are 
marked “ Complainant’s Exhibit Herrington, 
Pateut No. 397856 and No. 399265” respect- 
ively. 

Also U.S. patents of Petit 659408 of Decem- 
ber 24, 1901, 657956 of September 18, 1900, and 
689LLS of December 17, 1901, and the same are 
marked ‘‘Complainant’s Exhibit Petit Patent 
No. 689408, No. 657956 and No. 689118 " re- 
spectively. 

Also figures 59, 60, 61 and 62 and the portion 
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of the specification descriptive of those figures 
of Edison’s English patent No. 1644 of 1878, 
and the same is marked “ Complainant’s Ex- 
wv hibit Extract Edison’s English Patent 1644 of : 
1878.” | 
‘ CROSS-EXAMINATION BY Mr. SHERIDAN : 


7 d4 x-Q. You speak quite positively, in answer to ques- 
w q tion 52, as to the business of complainant in this suit. 778 
Will you kindly state what your exact position is with 
complainant that enables you to give this information ? 
A. All work in connection with patents and all legal 
matters conuected with the complainant as well as of 
all Mr. Edison’s companies are under my supervision 
and placed by me in the hands of such counsel as I 
may select By reason of this fact lam familiar with 
complainant's business as well as the trade conditions 
generally. 
55 x-Q. Then you are the legal adviser of the com- 779 
pany as well as the expert in this suit, are you? 
A. Yes sir. 
| 56 x-Q. Have you any financial interest in the com- 
4 pany complainant ? ; 
A. No sir, none whatever. 
57 x-Q. You were also the patent solicitor who pros- 
ecunted the Edison patent sued on as well as other | 
Edison patents, were you not ? | 
A. I was and am. | 
; 58 x-Q. In regard to the experiments carried on by 780 
q you and which you have referred to in your foregoing | 
4 deposition, results of which have been offered in evi- 
7 i dence, was defendant or anybody connected therewith, | 
: us of counsel for defendant, invited to be present at | 
y such experiments ? 
A. No one connected with defendaut was present 
| 
| 
: 
: 


ee 
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during the experiments you refer to, but whether in- 
vited or not Iam unable to say. I should be glad to 
perform any of these experiments before you now or 
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at any other time that may be convenient if you wish 
me to do so. 

09 x-Q. Long before the date of the Edison patent 
in suit the making of matrices by a galvanoplastic 
process for the reproduction of embossed or molded 
phonograph records was old, was it not? 

A. Yes sir, the patent in suit refers to Mr. Edison’s 
prior patent of October 18, 1892 us disclosing a suit- 
able method of making the matrix or mold, but I am 
not aware that prior to the application for the patent 
in suit any practical method had been suggested for 
obtaining duplicate records from a matrix or mold 
however perfect the latter might be. 

60 x-Q. Then this making of the matrix was old and 
well known before the dates of the Lioret United 
States patent No. 528273 dated October 30, 1894 and 
filed December 20, 1893, was it not ? 

A. Yes, sir. 

61 x-Q. I will ask you if the following is a good 
and practical description of making a matrix for the 
reproduction of phonograph records: First to take a 
wax cylinder and by means of recording stylus in the 
usual way produce a record thereon, and this carefully 
coat with plumbago or other suitable material capable 
of rendering the said wax surface of good electrical 
conductivity, then suspend the same in electrical plat- 
ing bath and electrically connect the said prepared 
surface of the record with one pole of a suitable pri- 
mary, secondary or other battery and connect the 
anode with the other pole of the battery according to 
the nature of the bath so as to produce a metallic de- 
posit on said record, and provide or coat the same 
with a metallic surface ; when sufficient deposit has 
been obtained, the latter is removed from the bath and 
exposed to a ventle heat until the wax has been melted 
and drained out of the hollow metallic cylinder; said 
eylinder is then fixed within an outer cylindrical or 
other shaped case of metal, or such casing may be cast 
around the cylindrical electro so as to provide a sufii- 
cient backing for the same ? 
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A. I think so, provided the plumbago is in very 
finely divided condition and is applied uniformly to 
the original muster so as to entirely coat it without 
filling up the indentations of the record, and provided 
also that a metal is selected for the electrodeposition 
which will deposit uniformly. 

62 x-Q. And that is substantially the process which 
the defendant company uses to make their matrices, as 
you understand it, is it not? 

A. Yes sir. 

63 x-Q. And it is also substantially the process of 
making matrices described in the Young British patent 
No. 1478 of 1894 beginning with line 23 of page 3 to 
the end of that paragraph, is it not ? 

A. Yes, sir. 

64 x-Q@. And it was also well known in the art of 
reproducing phonographic record cvlinders more than 
two years prior to the filing date of the Edison patent 
in suit that you could take and form a metal mold by 
electrodeposit upon an original phonographie cylinder, 
then place bodily within the so obtained mould a solid 
ring of plastic material capable of being softened by 
heat, next softening this ring by heat, and finally so 
distending the said ring within said mold by internal 
pressure that it will receive therefrom an impression 
corresponding with that of the original cylinder, was it 
not ? 

A. The art of reproducing phonographic record cyl- 
inders as now practiced found its inception in the 
patent in suit, and that art as so understood did not 
exist before the application for the patent in suit. It 
is true that both Lioret and Young had hopes of suc- 
cess, but, as Mr. Lambert pointed out and as my ex- 
periments showed, these hopes were baseless. I make 
this explanation because your question is broader than 
the perfected art and contemplates the inoperative 
process of the Lioret patent. This being so, I agree 
with you that operations such as you suggest were de- 
scribed more than two years prior to the filing date of 
the patent in suit, but I do not admit that any opera- 
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tive process for making duplicate phonographie record 
cylinders was described more than two years before 
that application. 

65 x-Q. I will read you the third claim of the Lioret 
U.S. Patent No. 528273 of October 30, 1894, the ap- 
plication for which was filed on December 20, 1893 : 


“The method of reproducing phonographic 
cylinders which consists in first obtaining a 
metal mold by electro-deposit upon an original 
phonographie cylinder, next placing bodily 
within the so obtained mold a solid ring of 
plastic material capable of being softened by 
heat, next softening this ring by heat, and finally 
so distending the said ring within said mold by 
internal pressure that it will receive therefrom 
an impression corresponding with that of 
the original cylinder, substantially as herein 
described.” 


And ask you if this was not part of the patented art 
more than two years prior to the filing of the applica- 
tion of the Edison patent in this suit ? 

A. You have of course correctly quoted the third 
claim of this Lioret patent, which was granted more 
than two years before Mr. Edison’s application, but 
since Lioret discloses an inoperative process it was 
certainly no useful contribution to the art. 

66 x-Q. And if this third claim of the Lioret United 
States patent is valid, it covers and includes the pro- 
cess as carried on by defendant ; 1n other words, if this 
claim is valid, defendant infringes it by the use of its 
present process ; is that true or not ? 


Objected to as immaterial and incompetent. 


A. Of course I know that the claim is not valid, first 
because of Mr. Edison’s prior invention which was 
brought out in the Edison-Lambert interference with 
which I was connected, and second because the Lioret 
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process is inoperative. I therefore cannot assume 
that the claim is valid. 

67 x-Q. I am not asking you as to the validity of 
the claim ; the Courts will in due time determine 
that ; Iam asking you to assume the validity of the 
claim, as you are bound to do in the absence of a 
judicial decision to the contrary, and then to say in 
your opinion whether or no defendant's process as now 
carried on by it is an infringement thereof. Please 
answer categorically if you can ? 


Same objection. 


A. I caunot give an opinion on this point because 
I cannot assume that the Lioret process is operative ; 
but if it were operative and if it were possible to make 
a duplicate record as Lioret suggests and get it out of 
the mold without injuring its record surface, I should 
say that the differences between such a process and 
that practiced by defendant would be sufficient to dis- 
tinguish defendant's process from the Lioret patent. 
Of course this opinion amounts to nothing, because 
my experiments have shown that the Lioret process is 
not operative and that the duplicate cannot be re- 
moved from the mold without injuring the surface. 

68 x-Q. Leave out of consideration any preconceived 
prejudices that your ill-advised and unsuccessful ex- 
periments may have instilled in your mind as to the 
inoperativeness of this process, and confine your 
answer to the claim and to the question as asked. 
The question is again repeated and a responsive 
answer to the question is respectfully asked. 


Complainant’s counsel objects to the ques- 
tion as immaterial, and suggests that the wit- 
ness is incompetent to say what limitations the 
Court might put upon the claim of the Lioret 
patent in order to sustain it in view of the prior 
work of Edison and in view of the peculiarities 
of the Lioret process even if operative. 
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By Mr. SHerman: Defendant’s counsel re- 
spectfully suggests that the witness has not 
found any difficulty in removing or placing limi- 
tations on the patent sued on in view of the 
fact that that is generally considered to be the 
province of the Court, and sees no reason why 
this objection of complainant’s counsel should 
be taken at this time as to this earlier Lioret 
patent, and repeats the question. 


A. I have no prejudices at all in this case either for 
or against the Lioret process. I had supposed that 
for years the inoperativeness of this patent had been 
generally recognized. Certainly Mr. Lambert, who was 
more familiar with the manufacture of celluloid records 
than anybody who has so far appeared in this case, 
had no hesitancy in expressing a positive opinion on 
the point, and at that time was testi’. » for defend- 
ant’s interest and against Mr. Edis The experi- 
ments which I made with the Lioret »: vss were not 
ill-advised, because if an experiment can be made a 
success the Edison laboratory affords the best oppor- 
tunities in the world for carrying it out. When I 
undertook these experiments I had no other purpose 
in mind than to carry out the exact language of the 
Lioret patent, but I found that that was entirely 
hopeless and tried all sorts of ways to make it work, 
even going so far as to drop the idea of a steel master 
entirely and using a wax master. I found that the 
Lioret process is absolutely inoperative in principle 
as well as in details, so that my experiments confirmed 
Mr. Lambert’s opinion. Of course claims of a patent 
are not looked upon as a mere collection of words, and 
it is simply impossible forme to make your assump- 
tions and express an opinion that would serve in any 
way to guide the Court on this question. 

69 x-Q. Then you confess that you cannot dissasso- 
ciate the language of the claim from your experiments, 
and that you are incapable of expressing an opinion as 
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to whether or no defendant’s process comes within the 
terms of this third claim of the Lioret patent ? 


Same objection. 


A. Ihave no settled conviction on this point other 
than that based on my knowledge of the inoperative- 
ness of the Lioret patent. I previously suggested that 
if the Lioret patent was operative and valid, it was 
probable that the process as practiced by defend- 
ant, owing to the differences between the two and 
the different character of products obtained, might not 
comply with the language of the third claim of the 
Lioret patent if properly construed to cover the 
Lioret invention. 

70 x-Q. As I understand you, your objection to the 
Lioret patent and the claim of which we have been 
talking is founded on the fact that you deem the 


801 


802 


process, either taken partially or as a whole, inoper- ° 


ative, in that Lioret did not, according to your light, 
disclose a practical method of making a matrix and a 
practical method of separating the finished product 
from the matrix ; is that true or not? 

A. Yes, and for the additional criticisms which I 
have applied to the Lioret process. 

71 x-Q. Brietly state your additional criticisms. 

A. First, with the Lioret process it would be im- 
possible to excinde water from the space between the 
blank and mold, and covsequently it would be im- 
possible to cause the blank to intimately engage the 
mold at all points. Second, since the record itself is 
located at the botton of a relatively deep channel, the 
material has to be displaced to a correspondingly great 
extent, and it would be much more difficult and 
perhaps impossible to get as accurate an impression 
this way as from a record whose maximum depth is 
less than .001 of an inch and in taking which the 
material has to yield to a corrospondingly slight 
extent. 

72 x-Q. Was the patent in suit the first publication 
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or patent to teach the public how the moisture and air 
of your first objection could be eliminated ? 

A. Practically, yes, as far as I know. Perhaps with 
the Young process there might not be so much difh- 
culty in this respect, since with the Young process the 
water is left out and the very thin blank is heated from 
the warmed mold. At the same time a very thin blank 
such as Young describes would be much more likely to 
trap air, since its surface is more or less pliable, than 
would a blank of the thickness contemplated by the 
patent in suit. 

73 x-Q. And you consider that this first objection 
was a very serious objection, which the inventors had 


to overcome before designing a perfect practical pro- 


cess for reproducing phonographic records, do you? 

A. By “ first objection” I presume that you mean 
the trapping of the water or air which I have referred 
to as one of the objections incident to the Lioret pro- 
cess although not necessarily an objection in the prin- 
ciple involved. This trapping of air or water would, 
in my opinion, be a practical objection which would 
have to be cured before the Lioret process could be 
carried on even if not inoperative in principle. 

74 x-Q. And it is for these reasons that you think 
the Lioret patent should not be given any force or 
effect; is that true? 

A. In my opinion the Lioret patent has no bearing 
on the patent in suit, first because it is inoperative for 
the several reasons stated, and second because it is a 
different process for the reasons also stated and which 
were recognized by the Patent Office when the claims 
for the patent in suit were granted. 

75 x-Q. Is it not true as a condition precedent to 
obtaining a patent that it is only necessary to disclose 
the invention or subject-matter thereof with sufficient 
precision to enable those skilled in the art to practice 
the same ? 

A. Yes, and the more common tie art becomes, thie 
less precision is required. 

76 x-Q. The statute and rules only require that at 
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the end of the specification you should point out that 
which you consider to be new and which in modern 
practice means the paragraplis called “ claims ” of the 
patent; is not that true? 

A. Section 4888 of the Revised Statutes provides 
that the inventor 


‘ shall file in the Patent Office a written descrip- 
tion of the same (his invention or discovery) 
and of the manner and process of making, con- 
structing, compounding and using it, in such 
full, clear, concise and exact terms as to enable 
any person skilled in the art or science to which 
it appertains, or with which it is most nearly 
connected, to make, construct, compound and 
use the same * * * and he shall particu- 
larly point out and distinctly claim the part, 
improvement or combination which he claims as 
his invention or discovery.” 


77 x-Q. And the United States Patent Office on the 
30th day of October, 1894, after due and lawful pro- 
ceedings had been had by its officers, did grant unto 
G. J. Lioret Letters Patent of the United States No. 
528273—xa patent covering (see claim 3) 


“The method of reproducing phonographic 
evlinders which consists in first obtaining a 
metal mold by electro-deposit upon an original 
phonographie cylinder, next placing bodily 
within the so obtained mold a solid ring of 
plastic material capable of being softened by 
heat, next softening this ring by heat, and finally 
so distending the said ring within said mold 
by internal pressure that it will receive there- 
from an impression corresponding with that 
of the original cylinder, substautially as herein 
described.” 


thus putting the stamp of approval upon all of his 
actions: jirst, that he had complied with the statutory 
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= 
813 
requirements ; second, that his method was fully oper- 
ative; third, that he had described it with sufficient 
precision to enable those skilled in the art to make or is 
re practice his invention ; and fourth, that he had pointed 


out clearly at the end of the specification that which 
he considered to be new. Is that true or not ? 

A. Of my own knowledge I do not know whether the a 
proceedings connected with the grant of this patent 
were the usual proceedings or that the patent was 

~ ‘ 814 lawfully issued. It is a fact that Lioret did obtain 
the patent to which you refer which was cited against 
the Edison application and also against the Lambert 
case and with which everybody was perfectly familiar. 
This patent relates to a phonograph, and the only part 
which has to do with the present case is the brief 
matter found in the second column of the second 
page and covered in the third claim; all the rest of 
the patent and the remaining four claims relate to 
other matters. 

| 815 78 y-Q. And at the date of the Lioret patent it was 
ws . well known in this particular art that you could make 
; a perfectly satisfactory matrix by the galvanoplastic 

method. Is that true or not? 

A. Yessir. As I said, Mr. Edison disclosed the 
manner of making the matrix or moldin his split mold 

patent of 1892. 
os , 79 x-Q. Now taking the perfectly satisfactory matrix 
either split or solid, and taking and practicing this 
part of the Lioret process, 
816 
“ placing bodily within the so obtained mold a 
solid ring of plastic material capable of being 
tn softened by heat, next softening this ring by 
heat, and finally so distending the said ring 
within said mold by internal pressure that it 
will receive therefrom an impression correspond- 
ing with that of the original cylinder”, 


would you not have a perfectly practical process for 
reproducing celluloid or other records, leaving out of 
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consideration the removal of the completed phono- 
graphic record from the matrix ? 

A. As I understand your question you want to know 
if, instead of using the particular kind of a master 
record described by Lioret and the particular kind of 
a mold or matrix obtained by him, we use a different 
kind of a matrix or mold obtained from a different 
kind of master and place within this matrix or mold a 
blank evlinder which, instead of being expanded as de- 
scribed by Lioret so as to be materially displaced and 
engage a relatively remote record surface, is caused 
merely to take a surface impression against the surface 
of a mold whose greatest depth of indentation is less 
than .001 of an inch, whether such process would be a 
practical one; and to this reply that it would not, 
because your question does not contemplate the exclu- 
sion of water and air from between the blank and the 
mold. 

80 x-Q.- Please point out in the patent sued on all 
reference to moisture and air in the production of 
celluloid or other records, aud also where the patent 
in suit points out how this specific objection can be 
overcome ? 

A. The specific objection is not present in a process 
in which no opportunity is offered for the entrance of 
water between the blank and mold and in which a 
relatively thick blank is expanded uniformly so as to 
drive the air out from between the surfaces. The pro- 
cess of the patent in suit, even to its specific details, is 
a fully operative process which has been practically 
carried out commercially. 

81 x-Q. Is it not a fact that the Messer patent 
No, 705772 of July 29, 1902 is the first patent to 
recognize this objectionable feature of trapping steam, 
moisture and air, and the first patent, so far as you 
are aware of its commercial reduction to practice, 
that provides for the elemination of this objectionable 
feature? I call your attention te the matter on page 
2 of the Messer patent beginning at line 46 with the 
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words “ When steam” ete. down to the end of the 
: paragraph on line 121 of the same page. 
2 A. No sir. Any practical process for making dupli- 
us J cates must provide for the escape of air (or moisture if 


it is used), and in any process using a relatively thick 

blank, as suggested in the patent in suit, and not 

using hot waterin which the mold and blank are 

immersed as suggested by Lioret, the air will naturally 

| escape. Thusin Lambert’s patent No. 742454 of 

~ . 822 October 27, 1903 (application filed June 14, 1900), it 
is stated : 


“The natural irregularities of the adjacent 
surfaces of the matrix and base thus afford a 
sufficient opening between the lower end of the 
matrix and base to permit air to escape from 
between the record cylinder and matrix ”. 


Another example of this practice is found in the 
823 patent to Petit No. 689118 dated December 17, 1901, 
ew : in which air from between the blank and matrix would 
escape into the space in which the packing 5 is located. 
Of course any practical process must provide for the 
intimate engagement of the blank with the matrix, and 
any process that does not provide for the elimination 
of any foreign fluid or liquid between the two will be 
7 impracticable. 

82 x-Q. Then according to your answer it was not 
the patent in suit that first publicly gave knowledge 
824 of this objectionable feature in unmistakable language 
and which showed how a process in which this ob- 
4 jectionable feature was likely to oceur could be carried 

~ : . on and such feature eliminated ? 
% A. Your question is not clear, but as I understand 
it, the patent in suit was the first disclosure of a 
practical process for making duplicates of celluloid or 
other material and, being a practical process, it 
provided for the intimate engagement of the blank 
with the matrix surface and therefor necessurily ex- 
cluded any foreign liquid or fluid between those sur- 
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faces. The patent in suit states that “the blank will 
be further expanded mechanically into absolute in- 
timacy with the record” (page 2 lines 49-51), thereby 
necessarily including the simultaneous expulsion of 
the air from between the surfaces. 

83 x-Q. Does not the Lioret patent state (page 2 
beginning at line 10V) : 


“The celluloid is thus softened, and I then 
introduce forcibly into the said collar or ring ¢ 
a mandrel «a? sufficiently large to dilate the said 
ring or collar and cause it to penetrate into all 
the cavities of the mold a!” ? 


A. Yes sir, although I do not agree with the correct- 
ness of this statement. 

84 x-Q. You are positive, are you, thata threaded 
cylindrical celluloid or other phonographic record can- 
not be made in accordance with the general principles 
disclosed in the Lioret patent and removed from the 
matrix without damaging or injuring the phonographie 
record—I mean removed froma solid matrix and by 
direct longitudinal instead of helical movement ? 

A. Yes sir, Iam convinced of the inoperativeness of 
the Lioret patent and the impossibility of making a 
duplicate celluloid record after the process described 
therein without injury, if not destruction, to the record 
surface. 

85 x-Q. Time and again in your direct examination 
you have stated substantially that even if a satisfactory 
mold could be made having threads therein and you 
were to force into such threaded matrix a celluloid 
record, it could not be removed therefrom without 
doing violence or injury to the sound record thereon. 
Is that not true ? 

A. That is my belief. 

86 x-Q. I hand you a threaded celluloid record and a 
matrix from which you can take my word it was made 
(or not as you prefer) and in which the completed 
record has been placed and carried for a thousand 
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miles or more, and ask you whether you think such 
record could be made in such a matrix and removed 
therefrom or not ? 

A. I have examined the record and the mold which 
you hand me under the microscope, and find that it ap- 
pears to be formed with an excessively shallow thread 
about 3); of an inch wide at its base and about .001 of 
an inch in height, because I note that on the mold 
many of the projections which eorrespond to the de- 
pressions in the record are substantially as bigh as the 
thread, or in other words, the recorder in forming the 
record substuntially ent down through the entire thread. 
It is possible that with « mold of this character a 
duplicate record might be contracted diametrically and 
removed longitudinally, but I have never verified the 
experiment and cannot say it of my own knowledge. 
So far as I can see, the record and mold which you 
hand me represent a mere four de force, since there 
would be no ailvantage whatever in cntting these very 
shallow threads on the record, and there is the very 
great disadvantage that a duplicate made in this way 
could not be used effectively on standard talking ma- 
chines. 

87 x-Q. Your objection to the British patent to 
Young No. 1478 of 1894 is that it is your opinion that 
in order to remove the completed plastic cylindrical 
phonographic record, it must be collapsed; is that 
true ? , 

A. That is one of my objections, and that is exactly 
what the patent says. 

88 x-Q. It is a well known natural phenomenon 
that with few exceptions all materials expand when 
heated and contract when cooled or deprived of heat, 
is it not? 

A. That is generally true, unless of course there are 
opposing forces counteracting the molecular changes. 

89 x-Q. Iam asking a general question and would 
like to know whether it is true or not? 

A. Yes, generally speaking. 

90 x-Q. Is there any reason to believe that this 
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natural phenomenon would be suspended in the prac- 
ticing of the processes of either the Lioret or Young 
patents ? 

A. In connection with the Lioret process the very 
contraction which the finished duplicate is subject to 
makes it very difficult to get it out of the mold and re- 
sults in damage to the record surface. In the Young 
process, however, two things are to be borne in mind: 
first, that normally the blank is slightly larger than 
the bore of the matrix, so that ~ven when the two are 
fully cooled there would be no tendency to a separa- 
tion ; second, dealing with a very thin material which 
has been first made pliable by heat and then pressed 
into intimate engagment with the matrix, it is prob- 
able that the atmospheric pressure would be enough to 
overcome the contractive tendency exerted within the 
minute body of material; at any rate, Young states 
that he does collapse his duplicates, this fact was ree- 
ognized in the Patent Office, and no statemevt to the 
contrary appears in the patent. 

91 x-Q. Then we are to take it, after reading your 
entire deposition, that natural laws generally obey the 
intent of the designer no matter in what form he _har- 
nesses them, and not the laws of the Maker or Con- 
troller of the universe ? 

A. I hardly think you are serious in this question. 
Sometimes when operations are witnessed very super- 
ficially the full significance of tlhe phenomena involved 
may not be appreciated, but when anything is fully 
understood it is generally not difficult to find confirma- 
tion therein of some well] recognized natural law. 

92 x-Q. Then please tell me how anybody practicing 
the Young process conld prevent the diametrical 
shrinkage of the record during the process of cooling 
the same ? 

A. For the reasons which I have stated : first, that 
with the Young process we are dealing with a very 
thin material which of itself presents a very small 
body or mass and consequently is able to exert a very 
slight contractive tendency ; second, because with the 
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Young process we are dealing with very low tempera- 
tures since the patent states that the matrix is merely 
warmed or slightly heated, and that the thin shell is 
made pliable by the gentle heat which is given off 
from the matrix; ‘Aird, because dealing with very low 
temperatures we naturally encounter but a slight re- 
duction in temperature, so that the contractive ten- 
dency, if it could be exerted, would be very slight; 
fourth, because with the Young process the blank is 
normally slightly larger than the bore of the matrix, so 
that when the blank is entirely cooled it would still be 
jammed tightly in position ; 7th, because owing to the 
very slight mass which such a body presents, it is 
probable that the atmospheric pressure would be suf- 
ficient to overcome any contractive tendency, so as to 
hold the blank in firm engagement with the mold. 
Whatever may have been the reason for the phenome- 
non presented, it is a fact which Young makes per- 
fectly clear that in removing his duplicates he did in 
fact collapse them and to this extent change their 
shape. Another reason which convinces me that Young 
removed his duplicates iv this way is that he probably 
did not recognize the possibility of shrinking a dupli- 
cate out of the mold, because he describes the opera- 
tion of melting out the original master from the 
matrix. At the present time it is only necessary to 
apply cold to shrink these masters out, and the 
masters can then be saved. This is done by both de- 
fendant and complainant herein. 

93 x-Q. And all of your conclusions in regard to the 
Young process which you have stated in your last 
apswer are academic, are they not? 

A. No, sir. What I have stated concerning the 
Young patent is founded on the face of the patent 
itself as well as upon the expression of Mr. Lambert's 
opinion, who said that he had tried to make records in 
accordance with the Young patent but without success, 
and when Mr. Lambert made this statement he was 
testifying in defendant's interest. 

94 x-Q. Well let us put it another way: You are 
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simply founding your conclusions on hearsay; is that 
true ? 

A. No sir, because during the Edison-Lambert in- 
terference very thin records or portions of very thin 
records were presented by Mr. Lambert and which I 
examined, from which it appeared that the impressions 
were as he had said—faint, indistinct and fugitive. 

95 x-Q. Did yon witness the demonstrations of Mr. 
Carter and the results produced by him which he stated 
were made in accordance with the principles of the 
Young patent ? 

A. No sir, I did not. 

96 x-Q. Have you ever made any such experiments 
or demonstrations yourself ? 

A. I tried to expand a very thin blank in a matrix 
by compressed air, but was unable to get any impres- 
sion at all, as there was not enough body of material 
to make a seal, and I therefore regarded the experi- 
ment as being entirely inconclusive. 

97 x-Q. Generally speaking, your experiments 
which were favorable to the patent in suit were al- 
ways successful, but those which might cast any re- 
flections on its validity were unsuccessful ; isn’t that 
true ? 

A. It is not, and I am perfectly willing, as I said 
before, to reproduce any experiments which counsel 
wishes to have made, or to give him or anybody else 
that he may mention the full use of the Edison labora- 
tory for making such experiments. 

98 x-Q. Defendant made a lot of experiments at 
which complainant was invited to attend and was 
represented and I think they stand for themselves, as 
contradistinguished from experiments which you made 
and to which neither defendant nor defendant's counsel 
was invited or was present, and I will ask you, there- 
fore, to point out what experiments you made which 
might in any way reflect on the patent in suit that 
were successful ? 

A. I have made no experiments whatever that in 
any way reflect on the patent in suit. If you have any 
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doubt as to the correctness of my experiments or as to 
the deductions which I have drawn from them, I shall 
be very glad indeed to reproduce them for you. I be- 
lieve, however, that no one can possibly question the 
entire correctness and the conelusive character of all 
of my experiments. 

99 x-Q. Well we will let them speak for themselves, 
as well as Mr. Carter’s, and let the Court draw its con- 
clusion. You insist, do you not, that Young must be 
limited to a record which must or shall collapse during 
its withdrawal from the matrix ? 

A. That is what Young describes and nothing else. 

100 x-Q. You also insist that Lioret in his United 
States patent must be limited toa process in which a 
helical matrix is used and in which a helical disengag- 
ing action occurs, do you not? 

A. That is exactly what he describes. 

101 x-Q. You also insist that neither one of these 
patents, although they are earlier in date than the Edi- 
son patent in suit, is entitled to the broad general 
principle of the doctrine of equivalents ? 

A. I make no such allegation, and will correct you 
in your statement that these patents antedate Edison’s 
invention. You have evidently forgotten the fact that 
in the Edison-Lambert interference Mr. Edison suc- 
cessfully carried his date of invention back to October 
1888, which was accorded him by all the tribunals of 
the Patent Office. 

102 x-Q. You have also evidently forgotten the fact 
that there is a statutory bar to carrying the invention 
back of a patent which is two years older than the 
filing date of the patent in suit, have you not ? 

A. Hardly. 

103 x-Q. It is your opinion, however, that this later 
Edison patent which is in this suit is not in any way 
limited to the specific process disclosed therein, but 
that it is entitled to the beneficent doctrine of equiva- 
lents ; is not that true ? 

A. The patent in suit, in my opinion, represents the 
first disclosure of a practical process for making dupli- 
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cate records of celluloid or other material and stands 
at the foundation of the art. It represents the first in- 
stance of a process in which a duplicate record sufli- 
ciently thick to maintain its shape during and after 
the act of disengagement is removed from a continu- 
ous mold by a diametric shrinkage followed by a 
direct longitudinal removal. As to what the patent 
covers is very clearly embraced in the claims and 
will be apparent from a consideration of the prose- 
eution of the application therefor, from which it 
will be seen just what the Patent Office was willing 
to grant Mr. Edison for the purpuse of covering his 
process. 

104 x-Q. When did Mr. Edison or his successors or 
anybody under his authority place records on the market 
which had been made commercially by the process of 
the patent in suit ? 

A. Duplicate records made by the process of the 
patent In suit were tirst used commercially I think 
about 1898, being employed as masters from which to 
make duplicates by a mechanical duplicating process, 
as referred to by Mr. Edison in the testimony given by 
him in the Edison-Lambert interference. Duplicate 
phonograph records made under a process which is in- 
cluded by the patent in suit were first sold commer- 
cially about February 1, 1902. 

105 x-Q, Please state, in as brief a space as you 
can, the process which complainant is now using in 
the reproduction of its records for the public market ? 

A. At the present time complainant is using a proc- 
ess in which the metallic soap mixture is maintained in 
a molten condition at a temperature a few degrees 
abore its congealing point. A cold mold is then im- 
mersed in this mixture, and by reason of its Jower 
temperature a considerable layer of the metallic soap 
congeals on the inner surface of the mold. The mold 
is then removed and the congealed mass, which quickly 
solidifies, 1s finished on its interior. The mold with 
the duplicate therein is then put over a cooling core 
through which water circulates, so that the duplicate 
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853 
will be chilled and caused to contract diametrically to 
clear the engaging surfaces. After this contraction 

F the duplicate is removed longitudinally, and is then 
ws q finished on its ends ready for the market. Dupli- 
F cates to the number of many thousand daily are made 
by this process. 
106 x-Q. Have you or My. Edison obtained a patent 
on this process, and if so, kindly state the number and 
| date ? 
¥ ¥ 854 A. The specific process which I have described 
! is covered and specifically claimed in patent to Miller 
and Aylsworth No. 683,615 dated October 1, 1901. . 
107 x-Q. Is this an analogous process to the one 
patented in the patent in suit ? 
4 A. Yes, to the extent that it embodies the invention 
4 | defined in the second and third claims of the patent in 
} suit, which covers broadly the formation of a record in 
any way and its subsequent removal by a diametric 
A contraction and a direct longitudinal withdrawal. As 
| 855 7 stated, these claims were involved in interference 
~~ 4 with an application of Joyce which described a casting 
process in which molten material was introduced into 
the mold around a core and then allowed to set or 
harden. : 
108 x-Q. Is not the process described in the Edison 
patent 667,662 of February 5, 1901, also an analogous 
~ process ? 
| A. Yes, sir;-.the second and fourth claims of this 
patent also cover the process which complainant uses 
commercially, these claims covering broadly a process 
in which a molten material is introduced into the mold 
4 and after being allowed to set is contracted diametric- 
- 4 ally and then removed by a direct longitudinal move- 
4 | ment. 
‘ 109 x-Q. When did you abandon the specific process 
4 set forth in the patent iu suit for the process which you 
now carry on? 
k: | A. I am unable to say when the manufacture of me- 
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of the Edison molded duplicates on February 1, 1902. 
As I said before, the specific process of the patent in 
suit was used for making masters for. this mechanical 
duplicating process, so that the process was carried on 
commercially up to the time of the abandonment of 
mechanical duplicates. 

110 x-Q. How long after February 1, 1902, did this 
occur—six months, a year, or how long? 

A. My best recollection is that it was on July 1, 
1902, that the manufacture of mechanical duplicates 
was given up. 

111 x-Q. Did the complainant Mr. Edison, or any of 
the complainant’s predecessors, ever make and market 
celluloid records in accordance with what you under- 
stand to be the terms of the patent in suit, or did it 
ever make and market any celluloid cylindrical phono- 
graphic records ? 

A. Not that I know of. 


By Mr. SHertipan: Defendant’s counsel asks 
the notary to mark this threaded matrix and 
record, which is already marked ‘“‘Screw No. 
34704,” for purposes of identification. 

Signature and certificate waived, 

Cowmplainant’s counsel, in view of the attitude 
of defendant’s counsel on the cross-examination 
of this witness, offers to have the witness repeat 
the experiments about which he has testified in 
the presence of defendant’s counsel, beginning 
at the present moment and continuing until the 
experiments are finished, and also offers to pre- 
sent the witness for further cross-examination 
after the experiments have been made in the 
presence of defendant's counsel. 


Counsel for complainants here offers in evi- 
dence the copy of the deposition of Frank L. 
Dyer taken in the suit of National Phonograph 
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86] 
Company vs. Lambert Company annexed to the 
stipulation herein dated June 11, 1910, and the 
| same is marked, in this canse, ‘‘ Complainant's 
~ 4 Exhibit Dyer Deposition”; and also offers in 
| evidence the following exhibits (and such ex- 
hibits only) referred to in the said Dyer deposi- 
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tion, namely : 
Complainant’s Exhibit Diagram Edison Proc- 
ess. 
ad q 862 | " « Diagram of Defend- 
7 ant’s Process. 
“ * Diagram of Young j 
Process, 
i “Diagram of = Lioret 
* Process. 
ee “ Edison Patent No. 
ts 382,418. 
= “ Edison Patent No. 
382,419. aa 
a 863 « “ Edison Patent No. 
~ : | 382,462. 
. e “Edison Patent No. 
; 430,278. 
5 , ‘Herrington Patent No. 
3 397,856. 
3 “ Herrington Patent No. 
w q 299,265. 
q a ss Pettit Patent No. 
4 689,408. 
; 864 “ “Pettit Patent No. 
7 657,956. 
4 es “Pettit Patent No. 
“ 4 689,118. 
; ‘ “Extract English Pat- 
ent, No. 1644 of 
1878. 
" « — Lioret No. 2. 
te ti ti tc 4. 
= ce te ta ae A. 
. = aa = 6G. “ 
* - 
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Complainant’s Exhibit Lambert Record and 
Separated End 


Flanges. 

” ‘* Lambert Process Soap 
Record No. 1 and 
No. 2. 

si ” Edison Process Cellu- 


loid Reeord No. 1, 
No. 2 and No. 3. 
“ “Thick Lambert Record. 
" “« Thin Lambert Record. 
and each of said Exhibits is entitled in this 
cause and marked as marked in said Lambert 
suit. 

(Mem. Cowplts.’ Exhibit Lioret No. 1 and 
Complainants’ Exhibit Lioret No. 3 cannot be 
found amoug the records of the Lambert snit 
and are consequently not offered.) 

Counsel for Complainants also offers in evi- 
dence copies of the following patents referred 
to in the said stipulated deposition of said 
Dyer, namely : 

U.S. Patent to Edison, No. 200,521, and the 
same is marked ‘ Complainants’ Exhibit Edison 
Patent No. 200,521.” 

U.S. Patent to Lambert, No. 484,582, and the 
same is marked ‘“ Complainants’ Exhibit Lam- 
bert Patent No. 484,582.” 

U.S. Patent to Lambert, No. 742,454, and the 
same is marked “ Complainants’ Exhibit Lam- 
bert Patent No. 742,454.” 

U. S. Patent to Miller & Avylsworth, No. 
683,615, and the same is marked ‘“ Complain- 
ants’ Exhibit Miller & Aylsworth Patent No. 
683,615.” 

U.S, Patent to Edison, No. 667,662, and the 
same is marked “ Complainants’ Exhibit Edison 
Patent No. 667,662.” 

Counsel for Complainants also offers in evi- 
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869 
dence a copy of the following patent referred to 
in the deposition of Arthur S. Brown, namely : 
U.S. Patent to Frank L. Capps, No. 666,493, » ” 
i 3 dated January 22, 1901, and the same is marked 
3 “ Complainants’ Exhibit Capps Patent No. 
: 666,493.” 
7 It is hereby stipulated and agreed by and be- * » 
tween counsel for the respective parties hereto 
that the testimony and exhibits offered in this 
¥ | 870 cause by the respective parties may be given to 
and remain in the custody of the counsel of the 
party offering the same to be by him returned 
to Court before the day of hearing. 
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Complainant’s Exhibit Extract English 
Patent No. 1644 of 1878. 


Doittisnr Faternt 
We 14649 of 1978. 





(p. 10) 

“ Figure 59 shows a reindenting device for ampli- 
fying or increasing tlie size of the indentations. There 
are two rollers, one of which a4 travels faster than the 
other a3, and there is a lever 40 pivoted at 41, and 
provided with a point ¢ for each cylinder. One point 
follows the indentations in the cylinder a3, and the 
other rests upon a4, and as this travels the fastest, the 
indentations made therein will be longer and also 
deeper by the point being at the outer end of the 
lever. In figure 60, one roller 42 of the pair is made 
of hardened metal with the sound record in relief. 
This is obtained by electrotype or other process from 
an iron foil or other metal phonogram, and this roller 
is used to indent the strips or sheets of foil or rollers 
to produce copies that can be used with the phonet. 
Figure 61 represents a roller 42 of hardened metal 
with the record in relief, and arranged so as to knurl 
or indent the phonogram ina roller 43 of soft metal 
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that is to be pressed against the roller 42 by a screw 
or other suitable means. The cylinder having a spiral 
groove in its surface may be made by placing the 
mold shown in figure 62 around a cylinder or shaft, 
and filling the space between the cylinder and mold 
with plaster of Paris or other suitable material. The 
mold is of metal with a screw or spiral rib projecting 
therefrom, and it is made in two parts and hinged so 
that it can easily be removed when the plaster of Paris 
is dry.” 
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Unitrep Srates PATENT OFFICE. | 


THOMAS A. EDISON, OF LLEWELLYN PARK, NEW JERSEY. 


PROCESS OF DUPLICATING PHONOGRAMS. 


SPECIFICATION forming part of Letters Pateat No. 713,209, dated November 11, 1902. 
Application filed March 5,1898. Serial No. 672,850. (No specimens.). 


To all whom if nay concern: 

Be it known that I, THoMaAs A. EDISON, a 
citizen of the United States, residing at Llew- 
ellyn Park, in the county of Essex and State 
of New Jersey, haveinvented certain new and 
useful Improvements in Processes of Dupli- 
cating Phonograms, (Case No. 994,) of which 
the following is a specification. 

The object I have in view is to producea 
practical process for the duplication of phono- 
graphie records, whereby a practically un- 
limited number of duplicate phonographiec 
records may be obtained which will be ab- 
solutely identical in every respect with the 
original record. Generally I propose to eon- 
struct a suitable matrix, preferably in metal, 
and by its use to impress duplicate phono- 
vrams With a phonographie record thereon, 
such phonograms being preferably construct- 
ed of a inaterial having a greater coeflicient 
of expansion than the material of the matrix 
or meld. 

Iy my process the duplicate phonogram or 
the surface thereof may be and preferably is 
constructed of a material too hard for the sat- 
isfactory cutting of an original record therein 
by the usual phonographic recorder, whereby 
the duplicate phonograms may be made more 


durable than it is possible to make original 


records; but the duplicate phonograms may 
obviously be made of a softer material. 

My improved process can be carried out for 
the reproduction of phonorraphie records of 
any desired form, either flat disks or hollow 
cylinders; but it has been specially devised 
for use in connection with the duplication of 
records of the latter type. For the duplica- 
tion of cylindrical phouographie records from 
a tubular matrix my improved process also 
provides for the effective removal of the fin- 
ished duplicate from the matrix without in- 
jury to the reeord-surface of the former. 

In carrying my process into effect I first 
constrict a matrix carrying a negative rep- 
resentation of the record, which matrix can 
be prodaced by any of the known processes— 


' as, for exainple, those indicated in my Patent 


§0 


No. 484,582, dated October 18, 1592. <As I 


explained in this patent, an original phono- 
graphic record having a surface of the usual 
wax-like material is first secured and its sar- 


NF ee ee 





face coated with a coating of conducting ma- 
terial in order to permit the original record 
to be electroplated. ‘This condueting coat- 
ing can be and preferably isapplied by a proc- 
ess of vacuous deposit, as I deseribed in my 
Patent No. 527,147, dated September 15, 1594, 
by placing the record in a vacuum-chamber 


in which a metal is vaporized: by an electric. 


are pruduced between electrodes of the metal, 
the metallic vapor depositing as a thin uni- 
form coating onthe original reeord. I prefer 
to apply a preliminary coating by a process 
of vacuous deposit, for the reason that the 
highly-comminuted eondition of the vapo- 
rized metal permits the coating to form as a 
uniform film, following aecenrately all the va- 
riations of the record, however minute. In- 
stead of coating the original record with a 
vaporized metal it m-y be coated with a very 
thin layer of specially-prepared plumbago of 
exceedingly-zreat fineness, or instead thereof 
gold-leaf or silver salts reduced by chemical 
reagents to the metallic state may be used for 
the same purpose. Having thus applied a 
very thin preliminary coating to the original 
record, the latter is immersed in an electro- 
plating bath and electroplated with a metal 
to the desired thickness, thereby forming a 
shell inclosing the original record, which shell 
carries on its bore an accurate negative rep- 
resentation of that record. Preferably this 
shell is suitably ineased in a close-fitting cy- 
lindrical jacket, although if the electroplat- 
ing is earried on long enough to form an elec- 
troplated coating of sufficient thickness a 
jacket need not be used. The original rec- 
ord is removed from the electroplated’ matrix 
obtained as described either before or after 
the jacket, if used, is applied to the shell. 
This removal of the original record can be 
effected either by dissolving or melting the 
wax-like material or by coutracting the origi- 
nal record radially and removing it by a di- 
rect longitudinal movement. In the case of 
eylindrical phonographie records the result- 
ing matrix will be’3 hollow metal cylinder or 
tube or one internally faced with metal car- 
rying the phonographie record in relief upon 
its inner surface. 

While I have indicated convenient and 
well-known methods for producing the ma- 
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trix, it will be obvious that the matrix can 
be obtained in any other way familiar to those 
skilled in the art. 

Having obtained a suitable matrix carrying 
a negative representation of the original pho- 
nographic record to be duplicated, I proceed 
with the duplication of the records as follows: 
The blanks which are to receive the duplicate 
records are preferably composed of a mate- 
rial having a higher coefficient of expansion 
than that of the matrix or mold, and said 
blanks are made sufliciently thick to main- 
tain their shape during and after the act of 
disengagement from the matrix, as will be 
explained. Theblank under normal temper- 
atures is of a diameter very slightly less than 
the bore of the matrix or mold, whereby the 
blank may be inserted in the same. After 
the blank has been thus placed within the 
matrix or mold both the matrix and the blank 
contained therein are, or the blank alone is, 
brought to a higher temperature, whereby the 
blank will expand and will be brought into 
intimate contact with the record-surface of 
the matrix or mold, whereby the negative 
record thereof will be impressed with abso- 
lute accuracy upon the surface of the blank. 
The expansion of the blank into this inti- 
mate engagement with the interior of the 
matrix or mold may be effected in any suit- 
able way, such as by maintaining the matrix 
or mold,with the blank contained therein, in 
a heated atmosphere. By making the blank 
of a material having a higher coefficient of 
expansion than the matrix or mold the blank 
will be properly expanded to receive the im- 
pression of the record, notwithstanding the 
fact that both the blank and the matrix or 
mold may be subjected to the same tempera- 
ture. 

In order to facilitate the operation and 
make the resulting duplicate record some- 
what sharper, I prefer to introduce a taper- 
ing mandrel within the blank after the blank 
has been placed in the matrix or mold and 
heat applied to the blank, as explained, and 
to force the mandrel tightly within the blank 
after the latter has been expanded into’en- 
gagement with the record, whereby the blank 
will be further expanded mechanically into 
absolute intimacy with the record, after which 
the mandrel will be immediately withdrawn. 
With blanks made of sufficiently viscous ma- 
terial the entire expansion may be effected 
mechanically by forcing a tapering mandrel 
within the same. 

After the blank has been expanded, so as 
to receive the impression of the matrix or 
mold, it is removed by first shrinking it ra- 
dially in any suitable way, as in a refrigerat- 
ing-chamber, and by then withdrawing the 
resulting duplicate record by a direct longi- 
tudinal movement. Owingtotheshallowness 
of the phonographic-record groove this radial 
shrinkage of the duplicate record effects a 
sufficient separation of the surfaces of tho 
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matrix and of the duplicate record to prevent 
injury to the surface of the duplicate record 
due to any longitudinal contraction thereof. 

I find that by the process above described, 
and particularly when a matrix or mold is 
obtained by a process of vacuous deposit, as 
explained, duplicate phonographiec records 
can be obtained which will be accurate repro- 
ductions of the original records and be free 
from extraneous noises and wherein the qual- 
ity and intensity of the original vibrations 
will be reproduced with absolute faithfulness. 
I find, moreover, that since by this process 
there is little or no wear upon the matrix or 
mold a practically unlimited number of du- 
plicates may be obtained from a single matrix 
or mold. 

The degree of heat necessary to properly 
expand the blank will depend largely upon 
the material of which the blank is formed 
and upon the closeness of fit of the blank 
when inserted within the matrix or mold. 
For the same reasons the extent of the reduc- 
tion of temperature in chilling and shrinking 
the duplicate record will vary to a consider- 
able extent. 

The invention is illustrated in the accom- 
panying drawings for convenience in con- 
nection with a cylindrical phonogram. 

In the drawings, Figure 1 is a sectional 
view showing a matrix or mold with a blank 
introduced therein prior to the expansion of 
the blank into engagement with the record- 
surface of the matrix; Fig. 1*, a section 
through a part of the walls of the blank and 
matrix very greatly enlarged; Fig. 2, a view 
similar to Fig. 1, showing the blank expanded 
into engagement with the matrix and illus- 
trating also a tapered mandrel forced into 


the blank; Fig. 2°, a view corresponding to 


Fig. 1°, showing a part of the walls of the 
matrix, blank, and mandrel of Fig. 2, very 
greatly enlarged; Fig. 3, a view correspond- 
ing to Figs. 1 and 2 with the tapered mandre! 
removed and illustrating the formed dupli- 
cate as having been contracted radially:pre- 
paratory to being removed from the blank by 
a direct longitudinal movement; and Fig. 3*°,a 
section, very greatly enlarged, corresponding 
to Figs. 1* and 2* and illustrating the relative 
relation between the duplicate and matrix 
prior to the removal of the former. 

In the views corresponding parts are rep- 
resented by the same letters of reference. 

A represents the matrix or mold, carrying 


‘on its bore a negative representation of the 


record to be reproduced. 

B represents the blank to be uuplicated, 
which is preferably provided with a tapered 
bore, as is now common, and which is of suffi- 


-clent thickness to maintain its shape during 


and after the act of disengagement from the 
matrix. This blank is turned down so that it 
may beinserted within the matrixor mold with 
a close fit, as shown in Figs. 1 and 1*. The 
Dlank to be duplicated may be and prefer- 
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ably is of a harder material than can be prac- 
tically or satisfactorily engraved, indented, 
or cut by a phonographie recorder, whereby 
the duplicate phonographic records will be 
more durable than could be obtained in the 
first instance by the operation of a recording 
or indenting device actuated directly by the 
sound-waves. These blanks may therefore 
be made of a relatively hard material, such as 
asphalt, or of stearic acid or stearate of soda 
mixed with varying proportions of fine preci- 
pitates—such as chalk, slaked lime, or lamp- 
black—or waxes or resins may be used, such 
as sealing-wax or shellac mixed with fine 
precipitates, like chalk, or polished ebonite, 


vuleanized hard rubber, or celluloid may be | 
used, or glue may be employed either alone | 


or mixed with precipitates, such as chalk. 


C, Figs. 2and 2*, represents a tapered man-_ 


drel, which may beinserted within the blank Bb. 

D represents a support for the matrix or 
mold and for the blank within the same, said 
support having an opening E therein, where- 
by the mandrel C may be moved longitudi- 
nally within the blank. 

In earrying out the process I first introduce 
the blank within the matrix with as close a 
fit as practical, as shown in Figs. 1 and 1°, 


after which the mandrel C is inserted within | 


the blank. These parts are then subjected 
to heat, such as by being maintained in a 
heated atmosphere, whereby the blank will, 
by reason of its greater coefficient of expan- 
sion than the matrix or mold, be expanded 
into intimate contact with the record-surface 


of the latter, and an impression of such rec-| 


ord will be accurately received on the blank. 
When the blank has been thus expanded into 
engagement with the matrix or mold, the 
anandrel C is forced tightly within the blank, 
so as to further expand it mechanically, 


whereby the blank will be forced into abso- | 


lute intima¢y with the record, and an impres- 
sion will be received on the blank which will 
be clear, sharp, and an absolutely faithful 
reproduction of the original reeord. After 
the mandrel has been forced within the blank 
itis immediately withdrawn, and the blank 
is then chilled in any suitable way, such as 


by placing the matrix, with the blank’ con-— 


tained therein, in a refrigerating-cham ber. 
In this way the blank or duplicate ‘Will shrink 
or contract radially, as shown in Figs, 3 and 
34, sufficiently to be removed from the matrix 
or mold, by a direct longitudinal movement. 
Owing to the extreme shallowness of the 


I 


phono; graphic-record groove, a sufficient ra- | 


dial separation between the resulting dupli- 
cate and the matrix or mold will take place to 
prevent any longitudinal contraetion of the 
_ duplicate from injuring the record - SU TfAne 
_ thereof. 

IIaving now described ny invention, what 
I claim as new, and desire to secure by Létters 
Patent, is as follows: 

1. The process of duplicating sound-records 








that consists in impressing a plastic record- 
tablet against a suitable matrix by its own 
expansive force. 

2, The method of producing hollow eylin- 
drical phonograms, which consists in obtain: 
ing a mold having a reverse phonogram-rec- 
ord on the inner wall of a cylindrical open- 
ing, 
phonogram within said mold, releasing the 
phonogram from the mold by a radial con- 
traction of the phonogram sufficient to en- 
tirely clear the surfaces, and removing the 
phonogram from the mold by direct longitudi- 
nal-movement. 

3. The method of producing bollow cylin- 
drical phonograms which consists in obtain- 
ing a mold having a reverse phonogram-rec- 
ord on the inner wall of a cylindrical opening, 
forming a hollow cylindrical plastic phono- 
gram within said mold, releasing the phono- 
gram from the meld by a reduction in tein- 
perature sufficient to entirely clear the sur- 
taces, and removing the phonogram from the 
mold by direct longitudinal movement. 

4, The method of producing phonograph- 
cylinders which consists in placing within a 
hollow cylindrical record mold or matrix, a 
hollow cylindrical phonograph-blank of suffi- 
cient thickness to maintain its shape during 
and after its engagement with the matrix,out- 
wardly expanding such blank against said 
matrix, disengaging the impressed ‘record- -cyl- 
inder from the matrix, and withdrawing said 
record-cylinder from the matrix by direct lon- 
gitudinal movement. 

5. The method of producing phonograms 
which consists in placing within a hollow cy- 
lindrieal record-matrix a hollow cylindrical 
phonorraph-blank of sufficient thickness to 
maintain its form under normal conditions, 
softening said blank by heat and expanding 
the same while heated soas to take the record 
from the matrix, shrinking the phonogram so 
made by change of temperature, and. with- 
drawing the same from the matrix by direct 
longitudinal movement. 

6. The method of produeing phonograms 
which consists in placing within a hollow ma- 
trix a hollow body of plastic material, said 
body being a cylinder on its outer surface and 
having a tapering central longitudinal aper- 
ture, softening said body by heat and expand- 
ing it into the matrix by the longitudinal 
movement of a tapering plunger within the 
plastic body, shrinking the plastic material 
and withdrawing it from the inatrix by direct 
longitudinal! movement. 

7. The process of duplicating phonograms 
having a phonographic record thereon, which 
consists in forming a matrix or mold wherein 
the original record will be reproduced in re- 
lief, in loosely engaging a blank phonogram 
with said matrix, and in finally intimately en- 
gaging the blank phonogram with said matrix 
or mold by changes in temperature, substan- 
tially as set forth. 


Raymond R. 
Research Bi 


229 
3 


i? 


forming «a hollow cylindrical plastic — 


80 


85 


go 


100 


105 


110. 


rts 


120 


125 


130 








——— a — 


7 a ee Lee 


+ ra 


i Oo 


7 SS a ee 





230 


to 


15 


20 


35 


390 


4°. 


45 


5° 


55 


60 


4 


8. The process of duplicating phonograms 
having a phonographie record thereon, which 
consists in depositing a metal on said phono- 
gram to form a matrix or mold wherein the 
original record will be reproduced in relief, 


gram with the said matrix or mold by achange 
in temperature, substantially as set forth. 
9. The process of duplicating cylindrical 


and in intimately engaging a blank = 


phonograms having a phonographie record 
thereon, which consists in depositing a metal 
on said phonogram to form a matrix or mold 
wherein the original record will be reproduced 
in relief, in inserting the continuous eylin- 
drical blauk to be reproduced within said ma- 
trix or mold, in expanding the blank into in- 
timate engagement with the record in relief 
carried by the bore of said matrix or mold, 
the cylindrical blank being sufficiently thick 
to maintain its shape during and after the 
act of disengagement from the matrix, and 
finally removing the cylinder by direct longi- 
tudinal movement, substantially as set forth. 

10. The process of duplicating cylindrical 
phonograms having a phonographie record 
thereon, which consists in depositing a metal 
upon the original phonogram so as to forma 
matrix or mold, in inserting the blank to be 
reproduced within said matrix or mold, in 
expanding the blank into intimate engage- 
ment with the record in relief carried by the 
bore of said matrix or mold, in finally shrink- 
ing the blank to disengage it from the matrix 
or mold, the cylindrical blank being made 
sufficiently thick to maintain its shape dur- 
ing and after the act of disengagement from 
the matrix, and finally removing the cylinder 
by direct longitudinal movement, substan- 
tially as set forth. 

11. The process of duplicating cylindrical 
phonograms having a phonographic record 
thereon, which consists in depositing a metal 
on said phonogram to form a matrix or mold 
wherein the original record will be reproduced 
in relief, in inserting the blank to be repro- 
duced withinsaid matrix or mold,in heating 
the blank, whereby the same will be expand- 


-ed into engagement with the record in relief 


carried by the bore of said matrix or mold, 
and ia finally subjecting the expanded blank 
tu pressure to more intimately engave it with 
said record, substantially as set forth. 

12. The process of duplicating eylindrical 
phonograms having a phonographie record 
thereon, which consists in depositing a metal 
on said phonogram toform a matrix or mold 
wherein the original record will be reproduced 
in relief, in inserting the blank to be repro- 


duced within said matrix or mold, in heating | 


the blank, whereby the same will be expand- 





| 





| 


ed into engagement with the record in relief | 


carried by the bore of said matrix or mold, 
in subjecting the expanded blank to pressure 
to nore intimately engage it with such rec- 
ord, aud in finally chilling the blank to re- 
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move it from the matrix or mold, substin- 
tially as set forth. 

13. The process of duplicating cylindrical 
phonograms having a phonographic record 
thereon, which consists in depositing a metal 
upon the original phonogram to forma matrix 
or mold, in covering said matrix or mold with 
a metal backing, jn introducing the continu- 
ous cylindrical phonogram to be reproduced 
within said matrix or mold, inexpanding said 
phonogram into intimate engagement with 
the record in relief carried by the bore of said 
matrix or mold, the cylindrical blank being 
made sufficiently thick to maintain its shape 
during and after the act of disengagement 
from the matrix, and finally removing the 
eylinder by direct longitudinal movement, 
substantially as set forth. 

14. The method of producing phonograms, 
which consists in securing a hollow metallic 
mold or shell containing the’ reverse record, 
placing in said mold an expansible blank suf- 
ficiently thick to maintain its shape during 
and after its removal from the mold, expand- 
ing both by heat, impressing the record in the 
blank, contracting the phonogram so made by 
the withdrawal of heat, and removing the pho- 
nogratwn from the mold by a direct longitudi- 
nal movement, substantially as set forth. 

15. The process of duplicating eylindrical 
phonograms having a phonographic record 
thereon, which consists in depositing a metal 
upon the origival phonogram so as to forma 
matrix or mold, in inserting within said ma- 
trix or mold a blank to be reproduced made 
of a material having a higher coefficient of 
expansion than said matrix or mold, and in 
heating the blank and matrix earried thereby, 
whereby the blank will be expanded into in- 
timate engagement with the record in relief 
earried by the bore of said matrix or mold, 
substantially as set forth. 

16. The process of duplicating cylindrical 
phonograms having a phonographie record 
thereon, which consists in depositing in a 
vacuum a metal vapor upon the original pho- 
nogram, electroplating a metal thereon so as 
to forin a matrix or mold, in inserting the con- 
tinuous cylindrical blank to be reproduced 
within said matrix or mold, in expanding the 
blank into intimate engagement with the rec- 
ord in relief carried by the bore of said ma- 
trixor mold, the cylindrical blank being made 
suflicieutly thick to maintain its shape during 
and after the act of disengagement from the 
inatrix, and finally removing the cylinder by 
direct longitudinal muvement, substantially 
as set forth. 

17. ‘The method of producing record-cylin- 
ders for phonographs, which consists in first 
forming a record on a cylinder of wax or other 
relatively soft material, rendering the sur- 
face of the wax cylinder electrically conduct- 
ive, and electrolytically depositing metal 
thereon forminga matrix, and then outwardly 
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expanding under pressure within the matrix 
a cylinder or tube of softened material suffi- 
ciently thick to maintain its shape during 
and after the act of disengagement from the 
matrix, and finally removing the cylinder or 
tube by direct longitudinal movement. 

18. The herein-described process of mold- 
ing sound-recordsin celluloid, which consists 


of softening. a celluloid tablet and then fore- | 





ing the same against a suitable matrix by its 10 
own expansive force, substantially as de- 
scribed. 
This specification signed and witnessed this 
2lst day of February, 1898. 
THOMAS A. EDISON. 
Witnesses: 
J. F. RANDOLPH, 
RicuD. N. DYER. 
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SPECIFICATION forming part of Letters Patent No. 705,772, dated July 29, 1902, 
Application fled February 1,1902. Serial No. 92,110, (No model.) 


Io all whom it may concern: 

Be it known that I, WILLIAM F. MESSER, a 
citizen of the United States, residing at Chi- 
cago, in the county of Cook ‘and State of Illi- 


§ nois, have invented certain new and useful | 


Improvements in Apparatus for Reproducing 
Phonograms, of which the following is a speci- 
fication. 

This invention relates to that class of appa- | 


ro ratus by which duplicate phonographic rec- 


ords in any desired number may be made, 
and particularly to the production of what | 


ords made of celluloid or similar infrangible | 


t5 material, and more especially to the produe- 


tion of records havi ing relatively thin walls of 
celluloid and inw ardly ania ipa a 
flanges. 

The principle object of the invention is to 


to provide a simple, economical, and efficient 


apparatus for reproducing phon ogramsor rec- 
ord-cylinders in any desired number. 

A further object of the invention is to pro- 
vide means for holding the ends of the ree- 


#5 ord-cylinder in place against the inner walls 


of the base and head, so as to seal the pres- 
sure-chamber while pressure is being applied 
to force the record-cylinder against the ma- 
trix and hold the record-cylinder sufficiently 


30 out of intimate contact with the matrix at 


each end to permit the escape of air from be- 
tween the ends of the record-cylinder and 
matrix until the entire onter surface of the 
cylinder has been pressed against the inner 


35 surface of the matrix. 


Other objects will appear from an inspec- 
tion of the drawing and the following descrip- 
tion and claims. 

The accompanying drawing represents a 


40 vertical side elevation in section of one style 


of an apparatus constructed in accordance 
with my improvements. 

In constructing a machine in accordance 
with my improvements and using the same 


45 I providea matrix a of the desired size, shape, 
and strength and which is preferably formed 


in the manner shown and described in Patent 
No. 645,920, issued to Thomas ]3. Lambert 
Mareh 20, 1900. The matrix is in the form 


S50 of a hollow cylinder open at both ends and 
-is provided on its inner surface with sound- 


record indentations—that is to say, it has 
hegative indentations corresponding to those 


eee 


| plicate of the original or master record. 





records or ree- | 


i in a stationary head e.. 


upon the original sound-record—so that when 
the record-blank receives the imprint of the 
inner surface of the matrix it becomes cane 

‘his 
matrix is placed in an upright position upon 
a base ), which forms a closure for one end 
of the matrix, the natural irregularities of 
the end of the matrix and surface of the base 
forming an outlet suflicient to permit the air 
| te escape from between the blank record and 
| matrix, The matrix is surrounded by an en- 
circling metallic shell c, between which and 
the matrix a backing 5, of plaster-of-paris or 
similar material, is placed for holding the 
matrix in place and affording the desired and 
necessary rigidity and strength to withstand 
the pressures incident to its operative use. 
A movable head portion d@ is provided and 
mounted above the matrix by means of astem 
J, extending therefrom through a bearing 4 
The stem of the mov- 
able head may be integral therewith or con- 
nected thereto, as shown, by suitable means, 
such as the lug g upon the head, fitted intoa 
slot or notch hin the stem and held in place 
in such stem by a set-screw /, connecting the 
lug and stem. A transverse perforation 7 is 
made in the stem of the movable head adapt- 
ed to receive a wedge /:, which contacts with 
the stationary head, and thereby holds the 
stem and movable head in the desired posi- 
tion with relation to the matrix. .A rigid 
standard / and bottom portion m, both pref- 
erably integral with the stationary head and 
base, connect such head and base and hold 
them in fixed rigid relation to each other and 
should be of sufficient strength to hold the 
movable head in position agai nst the pressure 
to be applied between such head and base. 
The movable head is made of such diameter 
as to leave a space n between it and the ma- 


| trix when both are in operative position, thus 
| permitting the air to escape from between tie 
| record-blank and the inatrix when pressure 


is applied to the inner side of the record- 
blank. by this arrangement a chamber is 
formed between the matrix,the rmovabie head, 
and the base, which chamber is provided with 
vents 2. and n' at the top and bottom of the 
matrix. A blank record-cylinder v, of ceilu- 
loid or similar material, is then placed within 
the chamber with its respective ends in con- 
tact with the head and base. An inner pres- 
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sure-chamber » is thus formed between the 
record-cylinder and the head and base por- 
tion, which is or becomes hermetically sealed 
upon the admission of steam under pressure 
thereto, as hereinafter described. It is de- 
sirable to first soften the record-cylinder, so 
that it may be expanded against the record- 
surface of the matrix. in order to accom- 
plish this, a heated fluid, preferably steam 
under about fifty pounds pressure to the 
square inch, is forced into the record-cham- 
ber through a pressure-supply pipe g, which 
is Connected by means of a branch pipe r 
with a suitable source of steam-supply. The 
steam is permitted to escape through an ex- 
haust-pipe s, connected with the outer air by 
means of a pipe’. The steam is kept ata 
substantially uniform pressure within the 
record-chamber, so as to by means of its pe- 
caliar heating qualities and other Actions 
soften che record and force it out against the 
inner indented surface of the matrix. After 
this has peet accomplished the steam-supply 


is shut off by means of a valve wv, and a sup- 


ply of cold air under pressure is permitted to 
enter through the supply-pipe ¢ by opening 
the valve v on a second branch pipe , which 
connects with a source of cool air under pres- 
sure and keeps up as great or a greater pres- 
sure than before. <A valve 7 on the exhaust- 
pipe may be left open, so that all moisture 
andsteam are blown outof the cylinder formed 
by the record. When the steam has been 
blown ont, the next step is to close the valve 
y and permit cool air under pressure to re- 
main in the record-chamber until such blank 
record is sufficientiy cooled and hardened. 
Thus cooled and shrunk it is easily removed 
without collapsing. 

As shown in the drawings, the record-cyl- 
inder is for nany purposes preferably made 
with internal end flanges 2 and 3, and when 
thin material is used, as above suggested, 
such flanges are scttened as well asthe body 
of the record by the admission of steam un- 
der pressure. When steam under pressure 
is admitted, they are immediately softened 
and forced against the bead on one end and 
the base on the other, and some of the fluid 
under pressure naturally escapes around such 
end before the hermetical seals are formed. 


_ If this fluid under pressure is'‘not taken care 


55 


60 


65 


of immediately—that is, psrmitted to escape 
from all contact with the record-surface—or 
if it is allowed to get between the record and 
the matrix, there is great danger of the sur- 
face of the phonogram being either destroyed 
or so impaired that it is of little or no value. 
It becomes necessary, therefore, to provide 
means by whichalt fluid, such as air or steam, 
outside of the herinetically-sealed chamber 
may be immediately permitted to eseape and 
thatthe end flanges be hermetically sealed to 
the head and base as quickly and firmly as 
possible. In order to accomplish these re- 
sults, the head portion is provided with per- 
forations 4, arranged in yg circle adjacent to 





the inner edge of the record and al the de- 
sired distance from its outer edge. An an- 
nular groove 5 is thus provided in the inner 
surface of the head, into which the perfora- 
tions open. Inthe same mauner as above 
described in connection with the head and 
for the same purposes with relation to the op- 
posite end flange and base portion perfora- 
tions Gand an annular groove7 are provided 
in the inner surface of the base portion. , By 
means uf these perforations in the head and 
base, in connection with the other elements 


described, when fluid under pressure, such . 


as steam, is admitted to the pressure-cham- 
ber formed within the record-cylinder it fol- 
lows the path of least resistance and presses 
toward the perforations in the head and base, 
carrying the adjacent flanges of the record- 
eylincer with it, pressing them tightly in 
place against the end walls or base and head, 
and forming a seated chamber. The perfo- 
rations being left open throughout the opera- 
tion of completing the record, the flanges are 
thus held in position to prevent the escape 
of steam or other fluid from the chamber 
within the record-cylinder by forming asealed 
counecticn between the record-cylinder and 
the headand base. It should be understood, 
however, that the perforations in the head 
and base should only be sufficiently large to 
permit the desired yielding of the record- 
blank and prevent the escape of the fluid by 
blowing a puncture through the material of 
which the flange is formed. I find in prac- 
tice that perforations one-fiftieth of an inch 
in diameter serve the purpose. An annular 
space one five-thousandth of an inch wide is 
suflicient between the head and matrix to per- 
mit the air to escape from between the record- 
cylinder and matrix and may be formed by 
either making the head of such diameter as to 
leave a sufficient space or by holding the head 
a sufficient distance from the matrix to leave 
a space of the desired size. I prefer, how- 
ever, to employ a head of smaller diameter 
than the inner diameter of the matrix. Itwill 
be also readily apparent to those skilled in 
the art that the annular groove in either the 
head or base would operate with more or less 
success to hold the end flanges and thereby 
the ends of the record-cylinder in place with 
one vent or perforation communicating with 
such groove; butI prefer to employ a plural- 
ity of perforations or vents. 

I claim-—- 

1. In an apparatus of the class described, 
the combination of acylindrical matrix,a base 
portion at one end thereof arranged to con- 
tact with the end of a blank record-cylinder, 
and a head portion arranged in contact with 
the other end of the record-cylinder and pro- 
vided with outlet means communicating with 
the inner surface of such head and extend- 
ing to the outer surface of such record-cylin- 
der, substantially as described. 

2. In an apparatus of the class described, 
the combination of acylindrical matrix,a base 
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portion at one end thereof arranged to con- 
tact with the end of a blank record-cylinder 
and provided with outlet means communtl- 
cating with the inner surface of suchbase and 
extending to the outer surface of such record- 
cylinder, and a head portion arranged in con- 
tact with the other end of the blank record- 
cylinder, substantially as described. 

3: In an apparatus of the class described, 
the combination ofa cylindrical matrix, a base 
portion at one end thereof arranged to con- 
tact with the end of a blank record-cylinder 
and provided with perforations extending 
through such base and communicating with 
the inner surface thereof,-and a head portion 
arranged in contact with the other end of the 
blank record-cylinder and provided with per- 
forations in such head communicating with 
the inner surface thereof, substantially as de- 
scribed. 

4. In an apparatus of the class described, 
the combination ofacylindrical matrix, a base 
portion at one end thereof arranged to contact 
with the end of a blank record-cylinder ar- 
ranged within the matrix and provided witha 
groove in itsinner surface and perforated out- 
let means through such base communicating 
withthe groove,anda head portion arranged at 
the other end of the record-cylinder forming 
in connection with the record-cylinder and 
base a pressure-chamber, substantially as de- 
scribed. 

5. In an apparatus of the class described, 
the combinationofacylindrical matrix, a base 
portion at one end thereof arranged to con- 
tact with the end of a record-cylinder and pro- 
vided with a groove in its inner surface and 
with outlet means through such base com- 
municating with such groove, and a head por- 
tion arranged in contact with the other end 
of the record-cylinder and provided with a 
groove in its inner surface and with outlet 
means through such head communicating 
with the groove, substantially as described. 

6. In an apparatus of the class described, 


the combination of a cylindrical matrix, a base > 


portion at one end thereof arranged to con- 
tact with the end of a blank record-cylinder, 
and a head porticu arranged in contact with 
the other end of the blank record-cylinderand 
providing an opening communicating with 
the inner surface of the matrix outside of the 
record-cylinder and provided with perfora- 
tions communicating with the inner surface 
of such head, substantially as described. 

7. In an apparatus of the class described, 
the combination ofacylindrical matrix, a base 
portion at one-end thereof arranged to con- 


tact with the end of a blank record-cylinder | 


and provide a vent communicating with the 
inner surfaces of the matrix and provided 
with outlet means communicating with the 


inner surface of such base and extending to. 


the outer stirface of such record-cylinder, and 
@ head portion arranged in contact with the 
other end of the record-cylinder to form in 


‘ ¢onnection with the record-cylinder and base 


ee 8 OO eee SS 





a chamber within such record-cylinder, sub- 
stantially as described. 

8. In an apparatus of the class described, 
thecombination of acylindrical matrix, a base 
portion at ene end thereof arranged to con- 
tact with the end of a blank record-cylinder 
having inwardly-extending end flanges, a 
head portion arranged in contact with the in- 
ner flange on the other end of the record-cyl- 
inder provided with perforations ‘communi- 
cating with the inner surface of such head at 
points adjacent to the inner edge of such end 
flange and’ extending to the outer surface of 
such record-ecylinder, substantially as de- 
scribed. 

9. In an apparatus of the class described, 
the combination ofacylindrical matrix, a base 
portion arranged at the end thereof in con- 
tact with the end portion of a blank record- 
eylinder having inwardly-extending flanges, 
such base portion being provided with perfo- 
rations communicating with theinner surface 
thereof at points adjacent to the inner edge 
of the end flange of the record-cylinder, and 
a head portion arranged in contact with the 
opposite end of the record-cylinder and the 
end flange thereon and provided with perfo- 
rations through such head communicating 
with the inner surface of the head at points 
adjacent to the inner edgeof such end flange, 
substantially as described. 

10. In an apparatus of the class described, 
the combination ofa cylindrical matrix, a base 
portion arranged at one end thereof in con- 
tact with the end of a blank record-cylinder 
and provided with perforations extending 
through such base and communicating with 
the inner surface thereof, a head. portion ar- 
ranged in contact with the other end of the 
blank record-cylinder and provided with per- 
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forations in such head communicating with . 


the space between it and the record-cylinder, 
a frame for holding the base in position, and 


means for admitting fluid under pressure to 


the chamber formed within the record-cylin- 
der between the base and head, substantially 
as described. 

11. In an apparatus of the class described, 
a movable head portion adapted to close the 
end of a blank record-cylinder and provided 
with perforations through such head portion 
communicating with the inner surface there- 
of and extending to the outer surface of such 
record-cylinder, substantially as described. 

12. In an apparatus of the class described, 
a base portion adapted to close one end of a 
blank reeord-cylinder to be operated upon 


and provided with perforations throughsuch 1 


base portion communicating with the inner 
surface thereof and extending to the outer 
surface of such record-cylinder, substantially 


| as deseribed. 


WILLIAM F. MESSER. 


Witnesses: - 
Tuomas E. SHERIDAN, 
HARRY JRWIN CROMER. 


£10 


115 


120 


| 
' 


= 3 


a ee ay 
* 








Research Liprary 





Raymond R. Wile 
Research Library 


Raymond R. Wile 
Research Library 





4 _ (No Model.) 


w a . T. A. EDISON. 











| ‘ - PHONOGRAM BLANK. 
. No..382,418. Patented May 8, 1888. 
ww q 7 Ps Zz. 
hea E = CETEAID ESET OE TOA OAE AEE EE DOU POPEED TEDL ISS ELIT PLETE ID EPECLIILEI DE: - 
q : 
we > = 
a = : = - : 
4 . 
a ‘ 
- - 
e. 
i 
3 
4 
_ 7h 
rs % 
o. 
iT ' 
~ ? 
s 
a je 
nee | 
a = 
ah " ' 
~ et 
: a 
Ps vel \ bor : 
~~ YVi tos 2 —_ ad ae — E 
— \ 33 Ee Sieensiye | ; 


“| NE MOSS FETE @s Co. wash fNOToN, DB. © 








a 
b 4 
* 

"I } 
7. | 
H 





a 
( 
fn 
a | 
“a 
2 
oe hd 
| 
a 
aa. 4 
. 
Fa 
, 
Fi 
. 
it 
a 
a 
m 
a 
‘€} 
Se 
ji 


10 


20 


Ww 
”“ 


35 


4o 


UNITED STATES 


PATENT OFFICE. 


THOMAS A. EDISON, OF LLEWELLYN PARK, NEW JERSEY. 


PHONOGRAM-BLANK. 


BPECIFICATION forming part of Letters Patent No. 382,418, dated May 8, 1888. 


Original application fled November 26, 1°87 Serial No. 266,189. Diyided and this application fled March 2, 1888. Serial No. 
265,489. (No model.) 


To all whonv it may concern: 

Be it known that I, Thomas A. EDISON, a 
citizen of the United States, residing at Llew- 
ellyn Park, in the county of Essex and State 
of New Jersey, have invented a certain new 
and useful Improvenientin Phonogram-Blauks 
and Phonogranis, (Case No. 762, division of 
Case No. 741,) of which the following is a 
specification. 

The object I have in view is to produce a 
cylindrical.pnonogram - blank or phonogram 
which can be readily placed upon the phono- 
gram-cylinoder of a phonograph,and will center 
itself, and will’ also be adapted to retain ‘its 
place upon the phonogram-cy linder by friction 
alone. This 1 accomplish by providing the 
cylindrical plionogram biank or phonograin 
with a tapering bore adapted to fit over a 
similarly-tapered pbhonogram-cylinder. The 
phonogram-blank or phonogram is provided 
witb a cylindrical recording surface. Blanks 
or phonogranis of the full length of the taper- 
ing phonogram-cylinder of the phonograph 
can be used as well as those of shorter length, 


: the tapering bore centering the blank or pho- 


nogram, and adapting itto be pushed onto the 
phonogram-cylinder until it binds thereon 
with safficient friction to hold it in place. 

In the accompanying drawings, formiuvg -a 
part hereof, Figure 1 is a sectional view of a 
phonogram-blank or phonograw, showing by 
dotted lines its division into sections; and Fig. 
2 an elevation, showing four different sizes of 
che phonogram-blauk or phonogram. 

P represents phonogram-blanks or phono- 
grams. They have a cylindrical recording- 
6urface,.s, made of wax, or a wax-like sub- 
stance, which may be mounted upon a back- 
ing, r, which is also a cylinder, but has a ta- 


pering bore adanted to fit upon asimilarly-ta: | 


pered phonogram-cylinder of 2 phonograph. 


I propose to make these phonogram-blanks 
the entire length of the phonogram-cylinder, 
and also to divide such full-length phonogram.- 


| blanks into parts,so that sectional phonogram- 


blanks will be produced, which will be, for 
illustration, oue-fourth, one-half; and Lhree- 
fourths the length of the full-size phouograw 
blanks. “All of these sectional phonograin 
blanks, as well as the full-sized phonogram- 
blank. will have the tapering bore, so that 


tney can ‘be pushed apon the tapering phono- 


gram-cylinder until they bind,and the instrn- 
ment can then be adjusted to them for record- 
ing and reproducing. 

I do not claim hereiv a phonogram - blank 
having a recording surface of wax, or a. wax- 
like material,nor such a surface mounted upon 
backing of tougher material, such matters be- 
ing covered by niy application for patent, (Case 
No. 733, Serial No. 252, 964,) filed October 21, 


1887. 


What I claim is—. 

1, A phonogram-blank or phonogram hay- 
ing a bore tapered thronghont its leagth, sub- 
stantially as set forth. , 

2. A phonogram blank or phonogram hay- 
ing a cylindrical recording - surface and a ta 
pering bore, suvstantially as set forth. 

3. A phonogram-blank or phonogram hay- 
ing a cylindrical recording-surface of wax or 
wax-like material and provided with a taper: 
ing bore, substantially as set forth. 

This specification signed and witnessed this 
20th day of February, 1888. 


THOS. A. EDISON. 


Witnesses: 
WILLIAM PELZER, 
E. C. ROWLAND, 
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‘ THOMAS A. EDISON, OF LLEWELLYN PARK, NEW JERSEY. 
= 
PROCESS OF DUPLICATING PHONOGRAMS. 
4 SPECIFICATION forming part of Letters Patent No.392,419, dated May 8, 1889, 
Application filed March &, 1828 Serinl No. 2€6,596. (No model.) 
- To all whom if may concern: bility by reason of the materials employed aud 
Be it known that I, Tiromat A. EpIsoN, a | the thinness of the cylinder to permit of its 
4 citizen of the United States, residing at Llewel- | being bent without injury to the record into 55 
i lyn Park, iv the county of Essex and State | the form ofa flat sheet or a reversed cylinder, 
g- § of New Jersey, have invented acertain new | If bent around a cylinder it will be secured to 
j and useful Improvement in Processes for Du- | the same by cement, and if bent into a flaf 
- | plicating Phenograms, (Case No. 765,) of which | sheet it will likewise be secured to a snitable 


; the following is a specification. bed-plate, tlre eylinder or bed-plate giving the 60 
| The object of my invention is to produce a! necessary strength to the record. ‘The dupli- 
10 Simple and efficient process for duplicating | cate phouogram-blanks upon which [ impress 
: _honugraphicreco.ds T[uapplicationsalready | the original record by means of the knurl are 
: tiled by me I describe a process for-duplicat- | preferably of a wax composition, which is too 
ing phonosrains, wherein a metallic matrix is | hard to be practically indented directly in the 65 
formed by depositing metals over the surface | phonograph, although softer compositions may 
~ q rs Of cylindrical wax phonograms and then dis- ; be employed, or materials other than wax. 
5 solving sult the wax, leaving a hollow matrix In the accompanying drawings, forming a 
or mold with the record in relief upon its In- | part hereof, Figure1 is asec.ional view show- 
@ =. ~~ nersurface. Dy my present invention I pro- | ing the original phonogram: with the deposit 70 
i pose to apply the process of knurling to the | thereon; Fig. 2, a similar view with the origi- 
20 duplication of phonograms as distinguished | nal phonogram melted out or removed trom 
from molding. In my English Patent No. | fhe encircling metal deposit. Tig. 3 is a see- 
1,644 of 1578 [ proposed to construct a knurl | tional view illustrating the flat knurling-sur- 
~ @ - by depositing metal over the record; but it is | face, and Fig. 4 a similar view illustrating the 75 
obvious that if this deposit were made of any | cylindrical Enurling-surface. 
25 thickness at all the record would be largely; A isthe original wax phonogram, upon the 
obliterated. surface of which is the phonographic record, 
By my present invention I depesit metals | upon which is formed a thia deposit of silver, 
over the record of the recording surface of a; a, and over this a thicker deposit of lead or $0 
cylindrical wax phonogram, and after melting | tin, b, the entire metallic deposit being, for 
¥ 7 30 out the original wax I divide the remaining | illustration, one-sixteenth of an inch thick. 
| cylinder by splitting it longitudiually with a} After this deposit is made the wax cylinder A 
thin saw on one side. [ then open the eylin- | is melted out of the metal coating, leaving the 
der ont flat or further bend it into the form of | metalliccylinder B (shown in lig. 2) with the 85 
g ’ a cylinder, with the record upon its exterior. | record in relief upon its inner surface. This 
35 To give the necessary strength I provide a! cylinder B is split longitudinally on one side 
: suitable backing. ‘The result is a flat or cylin- | at.the point c, and it is then bent out flat and 
drical knurling surface having the record in | mounted upon asuitable base plate, C, to which 
relief, so that by rolling a wax phonogram- ! it is secured Ly cement, forming a flat knurl- ‘go 
blank upon it the original record will be re- | ing-surface, D; or the cylinder B may be bent 
4o produced. reversely overa solid cylinder, 2, and secured 
For making the first deposit upon the origi- | thereto by cemen’, forming acylindrical knurl, 
nal wax phonogram I prefer to employ silver, ; F. (Shown in Fig. 4.) The wax duplicate 
which is deposited upon the wax phonogram | phonogram-blink G is impressed with the g5 
4 by the vacuum process or by electroplating. | original record by rolling it against the flat 
= ‘ 45 Athin coating is prod uced in this way, which ; or the cylindrical kuurling surface, as will be 
: is backed up by a coating of lead or tin, which | readily understood. 
is also quite thin. For example, it may be | 1 do not claim herein the method of dupll- 
one-sixteenth of an inch in thfckness. The , cating phonograms by depositing metals upon 
silver gives an inoxidizable surface, which is | a cylindrical wax phonogram and then melt- 
50 cheaper than gold or platinum. Afterthe wax | ing or dissolving out the original wax phouo- 
is dissolved out and this cylinder split on one | gram, leaving a matrix with the record in re- 
side it will be found to have sufficient tlexi- | lief upon its inner surface; neither do I elaim 








Se 





— ee Se 


oo 





Raymond R. We 
Research Libragy 








a 246 





2 352,419 
a herein the use of a vacuuin deposit for pro- 2. The process of duplicating phonograms, 20 ; 
ducing a coating upon the wax phonngram; | cousisting in depositing a flexibie metallic ' 
al (et 4 neither do I claim herein a duplicate phono- | coating upon an original cylindrical phono. ; 
Hie gram constructed of a hard material not ca- | gram, removing the original phonogram from 
5 pable of being setisfactorily indented by o| the inclosing-coating, splitting the iuclosing 
phonograph, since these features are covered | coating longitudinally, bending the same to 25 
in my applications Nos. 743, 744, and 751, al- | form a knurl, and then impressing the dupli- 
4 ready filed by me. Such applications have | cate phonogram-blanks with the original ree- 
2 respectively the Serial Nos. 259,895, 259,896, | ord by means of this knurl, substantially as 
7. 4 19 and 262,425. sct forth. . 
q What I claim as my invention is— This specification signed and witnessed this 30 
i 1. The process of duplicating phonograms, | 3d day of March, 1888. 
consisting in forming a knurl having the orign- 
nal record in relief by depositing metal upon ‘THOS. A. EDISON. 
15 the original record, removing the original P 
phonogram and opening the metallic coating, Witnesses: 
: and then impressing duplicate phonogram- Wms. PELZER, 
= : blanks with the original record by means of KE. C. ROWLAND. : 
such knurl, substantially as set ferth. ‘ 
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UNITED STATES 


PATENT OFFICE. 





THOMAS A. EDISON, OF LLEWELLYN PARK, NEW JERSEY. 


PHONOGRAM-BLANK. 


SPECIFICATION forming part of Letters Patent No. 382,462, dated May 8, 1868. 
Application fled January 5, 1828. Serial No. 259,698. (No model.) 


To ull whom it may concern: 


Be it known that I, THomas A. Eptson, of 


Llewellyn Park, in the county of Essex and 
State of New Jersey, have invented a certain 
5 new and useful Improvement in Phonogram- 


Blanks and Phonograms, (Case No. 747,) of |. 
| hollow cylinder with a tapering bore for slip- 


which the following is a specification. 


I have found in practice that the most avail-_ 


able surface for phonogram-blanks and phouo- 
grams is one composed of wax, gum, or other 
plastic hydrocarbon. Such compounds, how- 
ever, I find contract and expand under varia- 
tions of temperature to a much greater extent 


10 





| backing of the surface of a somewhat differ- 


ent mixture of wax or wax-like materials than 
that of which the surface is made, so long as 
the whole has substantially the same coefficient 45 
of expansion. 

My pbonogram-blank I prefer to mold asa 


ping over Lhe tapering phonograni-cylinder of 

my phonograph, 50 
In the accompanying drawings, forming a 

part hereof, Figure 1 isan elevatiou of the 


} phonogram-blank; Fig. 2, a longitudinal sec- 
| tion thereof, and Fig: 3 an end view. 





than paper, wood, metals, and other similar} A is the cylindrieal phonogram- blank, 55 
t§ hardersubstances. Whileunder ordinary con- | molded of the plastic wax or wax-like. mate- 
ditions the wax or wax-like surface may not be | rial, as described, and having a tapering bore. 
injured by this difference in the coeflicient of | Theinvention is also applicable to duplicate 
expansion, yet when subjected to extreme cold | phonograms having the phouographic record 
the contraction of the wax is so much greater | thereon. 60 
20 than the harder backing that the wax will What I claim is— 
erack and destroy the continuity of the surface. 1, A pbonogram blank or phonogran,con- 
For instance, a phonogram-blank or phono- | structed wholly of wax or wax-like materials 
gram may be subjected toa temperature of | and-taving the same coefficient of expansion 
nearly 100° Fahrenheit at one time acd at an- | throughoutits mass, substantially as set forth. 65 
25 other time the temperature may fall below 2, A phonogram-blank or phonogram con- 
zero. If the waxy substance is sufficiently | structed asa hollow cylinder wholly of wax or 
hard at the high temperature to hold its shape | wax-like materials and having the same co- 
under the pressure of one on the other in a | efficient of expansion throughout its mass, sub- 
packing-box, il will at the low temperature | stantially as set forth. 70 
30 harden and contract s0 greatly in exeess of | 3. A phonogram-blank or phouogram con- 
the backing of harder material that the wax | structed asa hollow cylinder, with a tapering 
will crack and render the surface useless. bore wholly of wax or wax-like materials, aud 
The object I have in view is to produce a] having the same coefficient of expansion 
phonogram-blank or phonogram which will | throughout its mass, substantially as set forth. 75 
35 havethe wax or wax-like surfaceand wiil not | Thisspecification signed and witnessed this 
eee to the objection that has been stated. | Sth day of December, 1587. 
This Ll accomplish by constructing the phono. | | sy 
gram-blank or phonogram wholly of tbe wax THOS A. EDISON: 
or wax-like material. I preferto mold the en- Witnesses: 
40 Ure phonogram-blank of the one wax like WILLIAM DELZER, 
ccipound; but I way construct the base or E. C. ROWLAND. 
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UNITED STATES PATENT OFFICE. | 


THOMAS A. EDISON, OF LLEWELLYN PARK, NEW JERSEY. 


‘ PHONOGRAPH. 





SPECIFICATION forming part of Letters Patent No. 430,278, dated June17, 1890. 
o Application Bled April 10, 1889. Serial No, 306,870, (Yo model.) 





To all whom it may concern: 
: Be it known that I, T'fomas A. EDISON, a 
~ { citizen of the United States, residing at Llew- 
| ellyn Park, in the county of Essex and State. 
5 of New Jersey, have invented a certain new 
and useful Improvement in Phonographs, 
(Case No. &833,) of which the following is a. 
specification. 
4 This invention relates to the recording and 
: to reproducing points of the phonograph, and 
; . has for its objects such an improvement in 
3 the form and construction of such devices | 
4 and in the manner of arranging and sup- 
porting the same as, in the first place, to 
1§ materially improve the character of the 
sounds produced by the instrument, so as to | 
make them more accurately reproduce the 
sound-vibrations communicated to the re- 
corder than has heretofore been founc possi- | 
“ 20 ble; secondly, to make the instrument of a 
= less delicate character and more readily ma- 
nipulated and adjusted by inexperienced per- 
sons, and, thirdly, to enable the recording- 
_ point to ba used for a longer period of time 
ied - 25 without having to be sharpened or reground 
4 or replaced by another. | 
a One feature of my invention consists in the 
q use of a recording-point having a cutting- 
edge, which is a portion of the edge of a cy!l- 
30 inder and forms a gouging-edge, or one which 
cuts a rounded groove, so that the indenta- 
J tions due to the movements of such point are 
~ A circular and with curved sides sioping to the 
i eenter instead of square, and with straight, 
35 sides, such as are produced by the straight- 
edged cutting-points which have heretofore 
been used. i prefer to employ a recording- 
point whose end is formed into a complete 
circular edge—that is to say, the end of a 
~ 3 40 cylindrical head is cupped or hollowed out so 
q as to produce a thin circular cutter, so that 
when one part of the edge becomes worn or 
dulled the stem may be turned and a differ- 
ent part of the circumference ora new curved 
7 45 cutting-edge is brought into position to op- 
a erate on the phonogram-blank. To readily 
3 + accomplish this and also to produce a means 


is inserted into a socket and held therein re- 
movably, preferably by meansof a littlecem- 
ent, which can be readily softened by heat, 
such as a small quantity of shellac. I prefer 5s 
to support the reproducing-point in the same — 
way, so that it also ean be readily removed 
and replaced when necessary. Jemploy,also, 

| & reproducing-point having a convex circular 

| bearing-surface—that is to say,a bearing-sur- 60 
face which is the surface of a portion of a 
sphere. I prefer to employ asa reproducing- 
point a ball or sphere at the end of a suitable 
stem. This is supported soe that it has a 
slight movement laterally of the record, and 65 
when traveling in the circular depressions | 
formed by the recording-point it fits such de- 
pressions, and even if the lever which carries’ 
it is out of line with the record, so that the i 
bali does not stand vertically in the record, 70 | 
vr if it bears against the curved sides of the ! 
depressions, it reproduces the vibrations with 

the same exactness. The efleet of the weight ; 
of the reproducing-point and attached parts 
-is such, however, that the point alwaystends 75 | 
to go to the bottom or center of a depression. 
With the curved recording-point the whole 
depression forms the record of the sound- 
wave, and not only the bottomof it as witha 
straight recording-point,so that if the spheri- 80 
cal reproducer touches the surface of the de- 
pression at any point it gives an accurate re- 
production. | 

If a straight-sided reproducing-point gets 
out of line or tilted laterally, it does not re- 85 
produce accurately, and with straight-sided 
depressions if the reproducing-point bears 
against thé sides it does not reproduce per- 
fectly and it cuts through the sides and 
scrapes against their so as to produce imper- 90 
fect articulation and injure the record itself, 

My invention is illustrated in the accom- 
panying drawings, in which— 

Figure 1 is asection of the case and mouth- 
piece of the recorder with therecording-point 95 
and attached parts shown in elevation and 
with the point itself on an enlarged scale; 
Fig. 2,a longitudinal section of the recording- 
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7 of holding the recording-point which shall| point and holder therefor; Fig. 3, a perspec- 
enable the latter to be readily removed and | tive view ay rages and the lever — ‘100 
5° easily replaced in position by unskilled per- | carries 16; Hig. 4, & perspective View OL A 
, per nyoride the point with a shank whieh | modified form of recording-point; Fig. 6, a ; 
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to 
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3° 


35 


40 


45 


5° 


60 


65 


view of the reproducer, similar to Fig.1; Fig. 
6, a bottom view of the reproducer; Fig. 7,a 
side elevation of the reproducing-point and 
the parts which hold and support it, the tu- 
bular hoider being shown in vertical section; 
Fig. 8,a view of a modified form of repro- 
ducing-point; and Fig. 9, an illustration of 
the form of the record produced by the are- 
g..aped recordins-point, the view being of the 
character of a plan view. | 
The recording-point consists, preferaoly, of 
a cylindrical piece a, whose end is hollowed 
or cupped out, as illustrated in Fig. 2,90 that 
a very fine and sharp circular edga b i 
formed. From the part a, which is the head 
of the recoruing-tool,a shank c extends, which 
is preferably round, and which enters a tubu- 
lar holder d, attached by soldering or other- 
wise to the lower side of the usual lever e, piv- 
oted at fon the rim of the reproducer, and con- 
nected at g with the center of the diaphragm 
A. Preferably the shank c is cemented in 
the holder d by the application of a little 
shellac or other suitable material A, which 
can readily be softened by heating it; but 
instead of this the secure removable sttach- 
ment of the shank in the sleeve may be at- 
tained by suitable mechanical holding de- 


vices of various kinds, as will readily beseen. | 


It will be seen that only the lower portior 
of the circular tool meets the surface of the 
phonogram-blank, so that the cutting-edge in 
use at any time is shaped as the are of a 
circle whose center is outside of the record- 
ing-surface. The circie of the cutting-edge 
is in practics exceedingly small, being neces- 
sarily exaggerated for illustration in the 
drawings. For a phonograph which has one 
hundred threads to the inch on its feed-screw, 
I prefer to make the diameter of the circn- 
lar cutting-tool about forty-thousandths of 
an inch. It is of course not necessary for 
the production of the peculiar character of 
record desired that the edge shall be a com- 
plete circle. It may be a semi-circle or other 
portion of.a circle, as illustrated in Fig. 4,in 
which the head 7 is formed at its lower side 
only with a cutting-edge &, shaped as the are 
of a circle whose center is outside the record- 
ing-surtace and provided like the other with 
a shank cfor insertion in the holder. But 
by making it circular I provideseveral curved 
cutting-edges—two or mvre—and I enable the 
sameé recording-point to be used for a much 
longer time without having to be replaced or 


sharpened, for when any portion of the edge | 


has been used long enough to become worn or 
dulled the cement in the holder may be soft- 
ened by the application of a low degree of 
heat and the shank turned in the holder or 
withdrawn and inserted in a different posi- 
tion, 20 as to bring afresh arc-shaped cutting- | 
edge into operative position, and this may be 
repeated several times before the whole cir- 
cumference has been used. It will be seen 
that this is an operation which does not re- 
quire especially skillful manipulation, but 
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can readily be performed by any one. and 
this is an important advantage because the 


phonograph must necessarily be placed usue 7 


ally in the hands of unskilled and inexpert 
persons. ‘lhe advantages of the pecular form 
of holder are, however, not confined to its use 
with the circular cutting-edge, for this evi- 
dently is a desirable form of holder for re- 
cording and reproducing points of any charac- 
ter when the same are proviued with shatiks 
or extensions capable of being inserted and 
held in the holder, since it enables such re- 
cording or reproducing points to be readily 
removed and replaced by any one without 
the exercise of any especial skill or knowl- 
edge and without any delicate adjustment 
the parts being so arranged that when the 
head or other enlarged portion meets the hold- 
ing-sleeve, the point is in the proper position 
foroperation. Itis evident, also, that the hold- 
ing-sleeve and shank are not necessarily round 
in cross-section, since the same may readily be 
made square orof othec polygonal shape. Of 


| course in this case the shank eannot be turned 


in the sleeve; butitean readily be withdrawn, 
turned, and replaced in a new position. ~ 

The character of the record produced by the 
curved or are-shaped ectting recording-tool 
is indicated in Fig. ¥. It will be seen that 
such record takes the form of a series of cir- 
fular pits or depressions whose walls curve 
toward the center or bottom point, and that 
the width of such depressions is in. propor- 
tion to their depth, and also that every por- 
tion of each depression contains the record 
of the sound-wave, so that if the reproducer 
enters the depression and touches at any point 
it will receive the required movement corre- 
sponding to the impressed sound-wave. 

The head of the reproducing-point is pref- 
erably a ball or s. here /, but it may be only 
a portion m of the sphere, as illustrated in 
Fig. 8. Such head preferably has a shank n, 
provided with a fiange o, and such shank 
enters the hoiding-sleeve p until the flange 
meets the holder and is secured preferably 
in the same mar neras hereinbefore described 
with reference to the recording-point—that is 
to say, by a small quantity of shellacorsimi- 
lar cement /2, or screwed in. 

The holder p is attached to or made in one 
piece with a lever g, which is connected at r 
in the usual manner by a hinge with the cen- 
ter of the reproducing-diaphragm b.. The 
lever q has a. slot s, and through such slot 
passes 4 pint, extending between lugs u, which 
depend from a plate v, pivoted at w on the 


80 


85 


95 


10g 
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Ito 


rim of the reproducer and kept from falling 12: 


out of place" y the head zof the screw on 
the opposite side of the rim from the pivot. 
The plate v forms a weight which bears on 
the reproducing-point and tends to force the 
same always to the bottom of the recorded 
indentations, the slot s allowing a slight. lat- 
eral rocking movement of the reproducing- 
point so thatif the lever is out of line with 
the record the point itselZ can rock into the 
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required position, and its having a rounded 
bearing-surface makes it immaterial whether 
it stands straight in the depression or is in- 
clined toward one side thereof. The weight 
5 v also forms arectarding device, such asis de- 
scribed and claimedin my patent, No. 397,280, 


m dated February 5, 1889, since it does not move 


under the quick vibrations communicated to 
the reproducing-point by the sound-record, 
but under slow movements due to irregulari- 
ties Or inaccuracies of the surface of the 
phonogram or eccentric movements of rota- 
tion it yields and permits the reproducing- 
point to conform to such irregularities. 

What I claim is— 

1. Ina phonograph, the combination, with 
a diaphragm, of a recording-point carried 
thereby having a curved ecntting-edge, sub- 
stantially as set forth. 

2. In a phonograph, the combination, with 
a diaphragm, of «4 recording-point carried 


ro 


15 


20 


thereby having a circular cutting-edge, sub- | 


stantially as set forth. 


a record-surface, of a recording-point having 
a curved cutting-edge and entering said réc- 
ord-surface in an obliqne direction, substan- 
tially as set forth. 

4. In a phonograph, the combination of a 
cylindrical phonogram-blank, a diaphragm, 
and a recording-point carried by the. dia- 
parare having a curved cutting-edge, sub- 
stantially as set forth. 

5. In a phonograph, a recording-point hav- 
ing two or more cutting-edges, in combina- 
tion with a holder holding suck point nor- 
mally in a fixed position, and in which such 
4 position may be changed to bring such cut- 
ting-edges successively into operating posi- 
tion, substantially as set forth. 

6. In a phonograph, a recording-pomt hav- 
ing two or more are-shaped cutting-edges, in 
combination with a holder holding said point 
normallyin a fixed position,and in which the 
position of the point may be changed to bring 


#5 


30 


35 


40 


45 


such edges successively into operating posi- 


tion, substantially as set forth. 

_%, In a phonograph, a recording-point hav- 
ing a circular edge, in combination with a 
holder holding such point normally.in a fixed 
position, and in which the position of the 
pon may. be changed, substantially as set 
forth. 

8. In w phonograph, a recording-point hav; 
ing two or more cutting-edges, in combina- 
tion with a holder in which the point may be 
turned to bring such cutting-edges succes- 
sively into operating position, substantially 
as set forth. : 

9. In a phonograph, the combination of a 
recording or reproducing point havingashank 
or extension,and a sleeve for hoiding the same, 
substantially as set fortb. 


55 


60 


10. In a phonograph, the combinavion,with | 
65 aholcing-sleeve, of a recording or reproduc- 
ing point having a shank, and an enlarged 





3. Ina phonograph, the combination, with ) 
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CI 


portion meeting said sleeve when the shank 
is inserted therein, substantially as set forth. 

11. Ina phonograph, a reproducing-point 
whose bearing-surface is the surface of a 
portion of a sphere, substantially as set forth. 

12. In a phonograph, a spherical reproduc- 
ing-point, substantially as set forth. 

13. A sound-record consisting of circular 
indentations or depressions having rounded 
sides and corresponding to the sound-waves, 
substantially as set forth. 

14. A sound-record consisting of circular 
indentations or depressions having rounded 
sides and corresponding to the sound-waves, 
in combination with a diaphragm and repro- 
ducing-point- whose bearing-surface is the sur- 


80 


face of a portion of a sphere, substantially as 


set forth. 

15. Ina phonograph, a reproducing-point 
pivoted so.as to have a lateral movement, in 
combination with a weight bearing thereon, 
substantially as set forth 

16. Ina phonograph, a reproducing-point 
having a bearing-surface which is the sur- 


85 


'face of a partion of a sphere and pivoted so 
| as to havea lateral movement,in combination 


with a weight bearing thereon, substantially 
as set forth. : | 

17. Ina phonograph, a reproducing-point 95 
having a bearing-surface which is the surface 
of a portion of a sphere and pivoted so as to 
have a lateral movement, substantially as set 
forth. 

18. In a phonograph, a laterally -rocking 
spherical reproducing-point, in combination 
with a weight bearing thereon, substantially 
as set forth. 

19. A sound-record consisting of circular 
indentations or depressions corresponding to 
sound-waves, in combination with a repro- 


= 


-ducing-point whose bearing-surface is the sur- 
face of a portion of a sphere, and which is 


pivoted soas to havea lateral movement, sub- 
stantially as set forth. 

20. In a phonograph, the combination of the 
reproducing-point, the lever carrying the 
same and connected with the diaphragm, the 
hinged plate, and the hinge-connection’ be- 
tween said leverand said nlat anhstantially 
as set forth. 

21. Ina phonograph, the combination of the 
reproducing- point, the lever carrying the 
same and connected with the diaphragm and 
having a longitudinal slot, the hinged plate, 
the lugs on said plate, and the pin connect- 
ing said lugs and passing through said slot, 
substantially as set forth. 

22. Ina phonograph, a recording-point hav- 

ing a cylindrical head provided with a cut- 
ting-edge and a shank or extension, substan- 
tially as set forth. 
_ 23. In a phonograph, a recording-point hav- 
ing a cylindrical head with its end hollowed 
to form a circular cutting-edce, substantially 
as set forth. 

24. Ina phonograph, a recording-point hav- 
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ing a cylindrical head with its end hollowed 


to form a circular cutting-edge and a shank: 


or contracted extension, substantially as set 
forth. , 
25. In a phonograph, a reproducing-point 


having a head.whose bearing-surface is a por- | 


tion of the surface of a sphere, and a shank 
or contracted extension, substantially as set 
forth. 

26. In a phonograph, a reproducing-point 
having a spherical head and a contracted 
shank, substantially as st forth. 

27. In a phonograph, a reproducing-point 
having a spherical head, a contracted shank, 
and a flange on said shank, substantially as 
set forth. 

28. In a phonograph, the combination, with 
a diaphragm, of a sleeve connected with said 
diaphragm so as to receive motion therefrom 
and a recording or reproducing point remov- 
ably and: rigidly held in said sleeve, substan- 
tially as set forth, 

29. In a phonograph, the comnbination of a 


diaphragm, a lever connected therewith, a | 
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sleeve carried by said léver, and a recording 
or reproducing point removably held in said 
sleeve, substantially as set forth. 

30. In a phonograph, the combination of a 
Jiaphragm, a lever connected therewith, a 
sleeve carried by said lever, and a recording 
or reproducing point having a head and a 
shank or contracted extension removably held 
in said sleeve, substantially as set forth. 

31. In a phonograph, a recording or repro- 
ducing point in combination with a holding- 
sleeve and a cement, such as will be softened 
by heat, holding said point in said sleeve, sub- 
stantially as set forth. 

32. In a phonograph, the combination ot a 
recording-point having a curved cutting-edge 
and a reproducing-point having a rounded 
bearing-surface, substantially as set forth. 

Yhis specification signed and witnessed this 
Sth day of April, 1889. | 

THOMAS A. EDISON. 

Witnesses: 

WILLIAM PELZER, 
D, H. DRISCOLL. 
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q UNITED STATES PATENT. OFFICE. 
GEORGE IL. WERRINGTON, OF WICHITA, KANSAS, ASSIGNOR TO HIMSELF, AND 
EDWARD H. JOINSON, OF NEW YORK, N. ¥. 
= i METHOD OF RECORDING SPEECH.’ 
. SPECIFICATION forming part of Letters Patent No. 397,856, dated February 12, 1889. 
P Application fled Jone 18, 1887. Serial No. 241,796. (No model.) 

To all whoin it may concern: | larmaterial used. For instance, with celluoia 

~ _Beitknown that I, GeorGE H. HERRINGTON, | I may use ether, with glue, and water, which 


of Wichita, in the county of Sedgwick and | may be heated; or with other materials alcohol, 
State of Kansas, have invented a certain new | ammonia, or acetic acid, the proper solvent 355 
5 and useful Improvement in Phonographs, of | being employed for the material used,as will 
' which, the following is a specification. be readily understood. ° 
In my application filed September 11, 1886, Convenient apparatus for carrying my in- 
is set forth a process of recording sound-vibra- | vention into effect is illustrated in the aeeom- 
os & tions by softening a material, passing it un- | panying drawings. bo 
ro, der the needle of a phonograph, and then al- Figure 1 illustrates a form of apparatus in 
lowingittocool. In the application referred | which the strip is passed through a bath of 
toI described the use as the recording medium } the solvent. Fig. 2 illustrates a form in which 
of a material capable of being softened by | the solvent is applied by means of a brush, 
heat and hardening when cooled. and Fig. 3 is a view of a portion of the strip. 65 
. 15 My present invention relates to another In Fig. 1, A represents a suitable inclosing 
: specific process to the same end, one of whose | box or case. B isa vesse! containing thesolv- 
= ! ‘advantages is that the appliances required | ent. C is the mouth-piece or ear-piece, a the 
for heating and cooling the material are dis- diaphragm, and 6 the vibrating point or nee- 
pensed with. dle. D isa spool or drum carrying the strip 7o 
20 My improvement consists, mainly, in the | c, on which the sound-vibrations are to be re- 
employment as a recording medium of a ma- | corded. This is a strip of paper or other 
terial which is softened by a chemicalsolvent | suitable flexible material of sufficient strength 
before passing under the vibrating needle, | for the purpose, and is covered with the sol- 
? 4 and afterward hardens as it dries. uble substance d,.Fig. 3, such as above de- 75 
: 25 I'prefer to place the material upon the sur- | scribed. This strip passes over a roller, e, and 
face of a thin flexible strip, which is fed by | then over the two rollers f fin the vessel B, 
suitable mechanism from a drum on one side | under the surface of the liquid, then over the 
of the apparatus to one on the other side, pass- | roller g, which bringsit directly under the nee- 
ing under the vibrating needle, and before | dle, and, finally, to the receiving drum or 80 
30 reaching such needle coming in contact-with | spool E, on which it is wound, this drum be- 
the solvent. Suitable materials for the pur- | ing revolved byaspringor any suitable motor, 
pose are celluloid, glue, wax, molasses, pitch, | as indicated, so as to move the strip when im 
' asphalt, or varions glutinous or resinous sub- | operation continuously along underthe needle. 
stances, or two or more of snch substancesin | As the strip passes through the solvent its 85 
35 combination. A compound which I have | surface is softened by the action thereof, so 
fonnd especially advantageous is one of cellu- | that it readily receives the impressions of the 
loid mixed with a smaller quantity of mqlasses | needle as it vibrates in accordance with 
| and beeswax, the celluloid and beeswax being | sound-vibrations projected against the dia- 
- dissolved with ether or other suitablesolvents | phragm. The drum E is placed ata sufficient 90 
E 4° before mixing. ‘This mixture I then spread | distance, so that the surface dries before the 
evenly on a stripof paper orothersuitablesur- | strip is wound thereon. The surface of course 
. face and allow it to drv hard, and then finish | hardens as it dries, so that the impressions 
it with as smooth a surface as possible. An- | remain permanently thercon. t 
other combination which I have used to The drums are preferably removable, so that 95 
45 great advantage is one of giue, molasses, and | the drum,with the record upon it, may be re- 
Y a. wax, applied in a similar manner to that just | moved, and such record may be reproduced 
| described. ‘This fomns a particularly smooth | by placing the drum in a similar machine, of 
and glossy surface, and prevents largely the | course with the solvent omitted, and passing 
harsh grating sound, which is an objection | it under the needJe 100 
50 when tin-foil is used. In the form shown in Fig 2 the strip c 
yl employ solvents suitable for the particu- ' passes from the spool D to the spool E under, 
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the needle, as before. The vessel and the 
rollers therein are omitted, and thestrip passes 
dlirectly from a roller, }}, supported on the side 
of the ease to the roller y under the diaphragm. 
5 Between the rollers } and y a brush, 7, rests 
lightly on the top of the strip. Tn this ease 
this brush takes the place of the vessel of 
Tig. las the reeeptacle for the solvent. A 
~ vessel, hk, is siipported by the top of the box, 
-o which vessel contains the solvent. From an 
aperture in the bottom of the vessel a porous 
body, J, whieh is preferably a mass of fibrous 
or spongy material—as wicking or sponge— 
hangs down and rests on the br tish i, whereby 
15 the brush is kept constantly provided with 
the solvent. ‘he ‘aveling strip is therefore 
continually moistened with the liquid..as it 
moves znd reaches the needle, with its surface 
in the desired soft and impressible condition. 
20 I prefer to provide the brush with a handle, 
m, pivoted at 2 and passing through a slot in 
the side of the case, whereby when the ma- 
chine is not in use, or when it is in use for 
reproducing sonnd, the strip may be removed 
25- from -contact with the solvent by pressing 
down-on the projecfing handle. <A spring- 
eatth, o,is preferably provided for holding the 
briish, away from the strip. ‘the drum E is 
turned by a suitable motpr, as before. 
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BEenTON J. HALL, 
| Commissioner of Patents. 
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I do not claim herein the method of 1:ecord- 
ing sounds by softening the recording me- 
dium , passing it through ‘the recording-instru- 
ment while in such softened condition, and 
then allowing it to harden to.set the impres- 
sions, since this is claimed in my prior appli- 

cation, filed September 11, 1886. 

i. hat I claim is— 

_ The method herein described of making 
a Le manent record of vibrations, which con- 
sists in softening a body of inaterial by a 
chemical solvent, passing the same through 
the recording-instrument while it is in a soft- 
ened condition, and then allowing it to harden. 

2. The method of recording phonetic vibra- 
tions; which consists in covering a strip of 
material with a substance capable of being 
softened by a chemical solvent, subjecting 
said substance to the action of such solvent, 
passing it in its softened condition under the 
vibrating point of a phonograph, and after- 


ward allowing it to harden to fix the phono- - 


gram, substantially as set forth. 
This specification signed and witnessed 
this 13th day of June, 1887.. 
GEORGE H. a saapainems aia 
W ituesses: 
* RICHARD B. REILAY 
_F. J. ARNOLD. 


It is hereby certified that in Letters Patent No. 397,856, granted February 12, 1889, 
‘upon the application of George H. Herrington, of Wichita, Kansas, for an improve- 
ment in «Method of Recording Speech,” an error appears in the printed specification 
requiring the following correction, viz: On page 1, in line 53, the word “and” should 
be stricken out; and that the said Letters Patent should be read with this correction 
therein that the same may conform to the reenrd of the case in the Patent Office. 
Signed, countersigned, and sealed this 19th day of February, A. D. 1889. 


D. L. HAWKINS, - ,. 
Assistant Secretary of the Interior. 
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- Unrrep STATES PATENT OFFICE. 


CHARLES A. RICHARDSON, OF ALPENA, MICHIGAN. 


-~-RUDDER HOLDER AND SUPPORT. 


-—- —-— --— —@—— 


. SPECIFICATION forming part of Letters Patent No. 299,265, dated May 27, 1884. 
| Application filed February 20, 1884. (No model.) 


To ail whom it may concern: and the groove in the collar, if desired, as 
Be it known that I, CHARLES A. RICHARD- | either construction will permit the collar B to 
SON, of Alpena, in the county of Alpena and | turn freely in and be guided by the bed-plate 55 

State of Michigan, have invented a new and | A as the collar is swung horizontally in turn- 

5 Improved Rudder Holder and Support, of | ing the rudder D from side to side in steering 
which the following isa full, clear, and exact | the vessel. I make the hole A’ through the 
description. bed-plate A larger than the hole through the 

The object of my invention is to provide a | collar B, so that the rudder-post C, will not 60 
simple, inexpensive, and durable bolder and | rub and chafe or wear against the bed-plate, 
ro Support for fitting the rudder toaship or boat. | as will be seen in Fig. 3, 
The invention consists in a bed-plate fixed In applying my improvement,the rudder D 
to the vessel and a collar fixed on the rudder- | is stepped or pivoted at the lower end in the 
post, said bed-plate and collar being tongued | shoe G, and the bed-plate A is placed around 65 
and grooved together to insure a firm hold of | the rndder-post C and secured firmly to the 
15 the rudder to its place, and permit easy move- | vessel’s upper deck, or to any suitable support 
ment of the rudder in steering the vessel, and | below the deck to accommodate the position of 
whereby also the rudder-post and its casing | the steering-gear, and the collar B is clamped 
. ‘are protected from wear, and leakage around | to the post C and seated on or in the bed-plate 7o 
the post is prevented, and the lower bearing- | A, with the tongue-and-groove joint fitted 
20 Shoe of the rudder is or may be relieved of | closely together and water-tight, so that all 
downward strain by the weight of therudder, | leakage into the vessel from around the rud- 
allas hereinafter fully described and claimed. ; der-post will be prevented. Any approved 
chock-block, H, is then applied onthe vessel’s 75 
stern, against which block a shoulder on the 
rudder may rise to prevent the rudder from 
lifting out of its bearings in theshoe G or other 
support, which may or may not be braced by 
an outboard strut or hanger, I, as desired. 80 
Any suitable contrivances may be used to give 
the rudder D itslower end bearing, and to pre- 
vent it from rising therefrom. Thebed-plate 
A. and collar B may each be formed in one or 
more pieces; but the construction shown is 85 
preferred. 

It is evident that with my improved holder 
and support applied the rudder cannot break 
loose, and will be held to the vessel even if the 
shoe G be carried away, and the rudder-post 90 
will be held by the tongue-and-groove joint of 
the bed-piece and collar, soas to work smoothly 
and freely at all times, and the weight of the 
rudder may be wholly or mainly carried by 
the bed-piece and collar A B to relieve the 95 
shoe G of <lownward strain. 

If desired,an iron band or strap may be fitted 
loosely around the post C above the collar B, 
and to be held to the bed-plate A or the ves- 


drawings, forming part of this specification, in 
25 which similar letters of reference indicate cor- 
responding parts in all the figures. 

Figure 1 is a sectional side elevation of part 
of the stern of aship or boat with my improved 
rudder holder and support shown as applied 

30 touse. Fig. 2 is anenlarged plan view of the 
holder and support, with the rudder - post 
clamp-ring partly broken away; and Fig. 3is 
a sectional elevation on the line 2 a, Fig. 2, 
and with the rudder-post shown in part and 

35 in dotted lines. 

My improved holder and support need con- 
sist of but few parts, a base or bed plate, A, 
having a flange, a, through holes a’ of which 
any suitable bolt or other fastenings pass to se- 


and a two-part flanged collar, B, having its 
halves fastened together by suitable bolts, d, 
passed through the flanges b’, so- as to clamp 
the collar B firmly and immovably upon the 
45 post C of the vessel-rudder D. The bed-plate 
A and collar B are tongued and grooved to- 
gether, as shown clearly in Figs. 2 and 3, in 
which the tongue IE. is shown as formed upon 
the lower edge of the collar B,and entering a | band, and so that the latter may aid block H 
50 groove, I", in the top edge or face of the bed- | in preventing a rise of the rudder; or this up- 
plate, whichis the preferred arrangement; but | per band or strap may be used instead of the 
the tongue may be formed on the bed-plate | block H, if preferred, £ 
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Having thus described my invention, what I 
claim as new, and desire to secure by Letters 
Patent, is— 

1. The combination, with the rudder-post 
C and its fixed collar B, of the bed-plate A, 
fixed to the vessel, tongued and grooved to the 
collar to enable the collar to turn upon it, and 
having an aperture, A’, of such diameteras to 
isolate said plate or support from the rudder- 
post, substantially as and for the purpose set 
forth. 

2, The combination, with the rudder-post 
C and its fixed collar B, of the bed-plate A, 
fixed to the vessel, and tongued and grooved 
to the collar to enable the collar to turn upon 
it, said plate also having an aperture, A’, of 


2 ° : 299,265 


such diameter asto isolate it from the rudder- 


post, and the collar having a flange covering ~ 


the upper surface of the plate, substantially 
as and for the purpose set forth. 

3. The combination of the rudder-post C, 
collar B, fixed to the latter, the bed-plate A, 
fixed to the vessel, and tongued and grooved 
to the plate to enable the collar to turn upon 
it, said plate having an aperture, A’, of such 
diameter as to isolate it from the rudder-post, 
the shoe G, and block H, substantially as and 
for the purpose set forth. 

CHARLES A. RICHARDSON, 
Witnesses: 

Victor C. BLANCHARD, 

SAML. H. PANGBORN. 
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Patented Dec. 24, 190. 


A. N. PETIT. 
METHOD OF psaete SOUND RECORD CYLINDERS. 
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UNITED STATES PATENT OFFICE. 


ADEMOR N. PETIT, OF NEWARK, NEW JERSEY, ASSIGNOR TO ITIMSELF 


AND 


ALBERT O. PETIT, OF NEWARK, NEW JERSEY. 


METHOD OF MAKING SOUND-RECORD CYLINDERS. 


es 


SPECIFICATION forming part of Letters Patent No. 689,408, dated December 24, 1901. 
Application filed December 8,1900, Serial No. 39,127. “No apecimens.) 


——————— 


To all whom it may concern: 


Beit known thatI, ADEMOR N. PETIT, aciti- 
zen of the United States, residing at Newark, 
in the county of Essex and State of New Jer- 
sey, have invented an Improvement in the 


.Method of Making Duplicate Sound-Reeord 


Cylinders, of which the following is a specifi- 
cation. 

Heretofore matrices have been made of 
original sound-records, and duplicates have 
been prepared from such matrices; and my 
present invention relates to the method of 
making duplicate sound-record cylinders 
from matrices of an original record, and the 
sameis animprovement upon the method set 
forth in my application, Serial No. 25,386, 
filed July 31, 1900. 

In carrying out my present invention I ap- 
ply to the matrix-surfacea materialin a fluid 
state, preferably by a brush and ceutrifugal 
motion, and which material as the same dries 
and sets formsa skin or film upon the sur- 
face of the matrix, which film takes the im- 
pression of the matrix in its surface and 
serves for the surface of the duplicate sound- 
record cylinder. As a material for coating 
the surface of the matrix and forming the 
film I prefer to employ celluloid, gelatin, lac, 
glue, gum, collodion, or similar material, and 
this may be applied to any desired thickness 
in a fluid state. I employ a foundation or 
cylindrical shell fitting closely within the said 
film, and this foundation or shell isin whole 
or part of material adapted to be softened 
and connected by heatand pressure through 
adhesion to the duplicate sound-record film. 
I prefer that the material of the foundation 
or shell should be impregnated with or have 


a surface of the same material as that com- 


40 


45 


ko 





posing the film, so that connection between 
the two by heat and pressure may be in the 
form of a cementing action. 

_Iprefer to employ an apparatus into which 
steam may be introduced under considerable 
pressure for the purpose of heating and sof- 
teniug the foundation or cylindrical shell and 
at the same time expanding the same suffi- 
ciently so astoform an intimate contact and 
adhesion with the film, and I propose as soon 
as sufficient time has elapsed to insure a eon- 


a 


nection of the foundation and film in this 
manner to replace the steam under pressure 
by air under pressure and to chill the matrix, 
so as to cool and set the partsand thereafter 
to maintain the pressure of air forasutficient 
time until the connected film and foundation 
are thoroughly set and cooled, after which 
the same is to be removed from the matrix. 

In the drawings, Figure 1 is a vertical see- 
tion of adevice adapted for the carrying out of 
myimproved method. Vig. 2isa partial verti- 
cal section representing a modification, and 
lig. 5 isa detached vertical section showing 
part of a connected matrix and film upon a 
larger seale. 

The improved apparatus for carrying out 
the method and making the article is prefer- 
ably composed of a matrix a, a head /, con- 
nected by a threaded flange to one end of the 
said matrix, a base ce, connected also by a 
threaded fis: te to the other end of the said 
matrix ina siiailar manner, there being pack- 
ings 5, preferably, between the ends of the 
matrix and the head and base, soas to insure 
a tight joint. The base c is preferably pro- 
vided with an exit-opening 2 and an eseape- 
cock 3, and the head is preferably provided 
with a pipe 4, and a three-way cock ¢ con- 
nected to the pipe 4, and from the opposite 
side of which there is a steam-pipe 6 and a 
pipe 7 for compressed air. 

8 represents the tiim duplicatesound-record, 
and 9 the foundation or cylindrical shell. I 
prefer toemploy within the head and base an- 
nular grooves to receive the foundation ends, 
with the object of insuring the steam and air 
pressure doing the work and preventing the 
same getting in between the foundation and 
skin. 

With the matrix separated and disconnect- 
ed in relation to the head and base, and which 
matrix is formed in any manner well known 
in the art, the inner surface of the matrix is 
to be coated to any desired thickness by a ma- 
terialin a fluid state. This material may be 
applied by a brush or centrifugal motion, or 
both, so as to impart to the matrix-surface 
an even homogeneous film until the desired 
thickness is obtained; when the same is al- 
lowed to set or dry to yield an impression of 
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the matrix. The film thus obtained is firm, 
dense, and yet flexible,and is preferably com- 
posed of such materials as have hereinbefore 
been referred to. 

The foundation 9 or evlindrieal shell is 
adapted to fitclosely within the film 8,and this 
foundation may be made with integral in- 
turned ends or not, as this forms no necessary 
partoftheinvention. Ihave,however,shown 
in Fig. 1 a foundation without inturned ends, 
and in Fig. 2a foundation with inturned ends 
us the method ofthe present invention is 
equally applicable to both forms of founda- 
tion. This foundation is preferably made of 
material adapted to be softened and connect- 
ed by heat and pressure through adhesion to 
the duplicate sound-record film, and the ma- 
terial of the foundation is preferably of such 
& nature as to carry a substance of a similar 
nature to that composing the film either by 
being impregnated with or by having an ap- 
plied surface coating of such material, sothat 
the connection formed between the two by 
heat and pressure may bea cementing action. 
The material of the foundation may be and 
preferably is the same as that of the film, but 
Joaded with pigment to give body and cheap- 
ness. 

After the film 8 has been made and the 
foundation 9 inserted within the matrix the 
head b and the base ¢ are connected to the 
matrix, as shown, and the escape-cock 3 
closed. Steam is then admitted by the pipe 
6 and the three-way cock d and pipe 4 into 
the cavity or space. within the matrix and 
Within the said foundation. The heat sof- 
tens the foundation or cylindrical shell and 
the pressure expands the same. The heat 
also softens the film so that the surface of 
the film and the surface of the expanding 
foundation come into intimate contact and 
connection and a cemeuting action is pro- 
duced between the two, because of the sub- 
stances of similar nature, by the heat and 
pressure, so that they are connected by ad- 
hesion. After sufficient time has elapsed for 
this operation I prefer to close off the steam 
and to replace the same by air under pres- 
sure and thereafter to submerge the matrix 
into a bath of cold water, which suddenly 
chills the matrix, the film, and the founda- 
tion, while the pressure is maintained within 
the same. I thereafter remove the matrix 
from the water or cooling mixture. In sub- 
stituting the air under pressure for the steam 
under pressure I turn the three-way cock 
and admit compressed air and open the es- 
cape-cock to blow out the steam. After the 
steam has been blown out the escape-cock 3 
is closed and the air-pressure maintained 
within the matrix until the partsare so thor- 
oughly cooled and set that it is perfectly safe 
to close off the compressed air, separate the 
parts, and take out the duplicate sound-rec- 
ord cylinder complete. 

If the film 8.is composed of celluloid, the 
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foundation 9 should either be impregnated 
with a solvent of celluloid or should have an 
applied surface of celluloid or a solvent ad- 
hering thereto, so that the same, when sof- 
tened with the filin and forced by pressure into 
connection with the materials, will join and 
form a homogeneous connected or cemented 
uiass, and in any event, whatever material 
the film may’be composed of, the backing or 
foundation should carry a substance of a 
similar nature by being either impregnated 
with the same or having an applied surface 
coating of such material, which under heat 
and pressure will combine or commingle with 
the material of the skin soas to form a homo- 
geneous or permanently-connected mass. 

I claim as my invention— 

1. The method herein specified of making 
duplieate sound-record cylinders, consisting 
in forming upon thesurfaceof a matrix a film 
of material applied thereto, inserting within 
the matrix and film a foundation or cylin- 
drical shell closely fitting the same and which 
shell carries‘a substance of a similar nature 
to that composing the film applying heat and 
pressure within the foundation and matrix to 
soften the material of the foundation or cy- 
lindrical shell and that of the film and to 
force the same into intimate contact and ad- 
hesion, and maintaining the pressure until 
the narts set and cool, substantially as set 
forth. | 

2. The method herein specified of making 
duplicate sound-record cylinders, consisting 
in forming upon the surface of a matrix afilm 
of material applied thereto, inserting within 
the matrix and film a foundation or cylin- 
drical shell closely fitting the same and which 
shell carries a substance of a similar nature 
to that composing the film, applying heat and 
pressure within the foundation and matrix to 
soften the material of the foundation or cy- 
lindrical shell and that of the film and to force 
the same into intimate contact and adhesion, 
and chilling the matrix and the connected 
film and foundation to set and cool the parts 
and maintaining the pressure daring the chill- 


ing and until the operations are fully com- 


pleted, substantially as set forth. 

_ 3. The method herein specified of making 
duplicate sound-record cylinders, consisting 
in forming upon the surface of a matrixa film 
of material applied thereto, inserting within 
the matrix and film a foundation or cylin- 
drical shell closely fitting the same and which 
shell carries a substance of a similar nature 
to that composing the film, applying pressure 
and heat within the foundation and matrix 
to soften the material of the foundation or cy- 
lindrical shell and that of ‘the film and to 
force the same into intimate contact and ad- 
hesion, displacing the material producing the 


heat and pressure by air or similar fluid un- © 


der pressure and chilling the matrix by im- 
mersing thesamein acooling material which 
at the same time chills the connected film 
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4 and foundation, removing the same from the | into said film.surface by the same pressure, 
- a chilling mixture, and maintaining the pres- | substantially as specified. 
| sure thereafter until the parts are thoroughly G. The method herein specified of making 20 
set and the finished sound-record ready for | duplicate sound-record cylinders consisting 
5 removal, substantially as set forth. | in bringing a prepared film-surface into op- 
_ 4. The method herein specified of making | position toa contained and substantially con- 
duplicate sound-record cylinders consisting | tacting permanent base or backing, applying 
‘ in forming upon the surface of a matrixa film | heat to soften the parts and a pressure that 
: of material applied thereto, placing within | is maintained as desired tounite the partsand 
~ q 10 the film a permanent base or backing, apply- | insure the impressing of the film-surface by 
q ‘ing heat and pressure to soften the parts and | a record-matrix, substantially as specified. 


force them into intimate contact and adhe- Signed by me this 3d day of December, 1900. 
sion, substantially as specitied. 
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” 5. The method herein specified of making ADEMOR N, PETIT. 
15 duplicate sound-record cylinders consisting Witnesses: 
in uniting a permanent base or backing to a | GEO. T. PINCKNEY, 
~ } film-surface and impressing a record-matrix S. T. HAVILAND. 
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UNITED STATES 


263 


PATENT OFFICE. 


ADEMOR N. PETIT, OF NEWARK, NEW JERSEY. 


GRAPHOPHONE-CYLINDER. 


SPECIFICATION forming part of Letters Patent No. 657,956, dated September 13, 1900. 
Application filed November 15, 1809. Serial No.-'737,016, Go model.) 


To all whom it may concern: 

Be it known that I, ADEMoR N. PETIT, a 
citizen of the United States, residing at New- 
ark, in the county of Essex and State of New 
Jersey, have invented a new and usefal Im- 
provement in Record-Cylinders for Phono- 
graphs, Graphophones, and Similar Instra- 
ments, of which the following is a specifica- 
tion. 

As heretofore constructed, records or cyl- 
inders for phonographs, graphophones, and 
similar machines have been made froma prep- 
aration of wax orsimilar material. . These rec- 
ords have been of considerable thickness and 
appreciable weight. They have been made 
with a taper opening through the center to 
receive and fit upon the taper mandrel of the 
machine: These records have been of a deli- 
cate nature, because they were easily broken 
and the surface was readily marred or disfig- 
ured if accidentally brought in contact with 
any hardersubstance. Consequently they had 
to be very carefully handled, and special de- 
vices have been made for receiving, storing, 
and carrying the said records from piace to 
place. 

The object of my invention is to overcome 
these difficulties. 

My invention is a new article of manufac- 
ture; and it consists of a cylinder or record of 
celluloid in which the respective ends are bent 
inward, so as to leave the opening of a diam- 
eter to fit upon. the taper mandrel of the ma- 


' chine, and which openings at the ends of the 


35 


40 


45 


cylinder are of less diameter than the inte- 
rior diameter of the cylinder. These cylin- 
ders are light antl strong and the surface is 
hard and they do not have to be handled with 
any particular care, and special devices do 
not have to be provided for storing or carry- 
ing about the same. . 

In the drawinga, Figure 1 is an elevation of 
a cylinder upon the mandrel, and Fig. 2 is an 
elevation of the mandrel and longitudinal 
section of the cylinder or record. 

The oylinder or record a is formed from 
tubeof celluloid or similar material of an ex- 
ternal diameter agreeing with the diameter 


of the cylinders or records already in useand 


5° 


upon the market. The tube is of sufficient 
thickness for atrength, but is.withal exceed- 


‘ingly light, and the interior diameter is some- 
what greater than the diameter of the man- | 


drel atany point. In order that the tubc may 
fit upon the taper mandrels in use and be con- 
centric therewith, the respective ends are sof- 
tened and are bent inward, ‘The end } isin- 
wardly curved and of the greatest diameter, 
and the end cis bent inward in a tapering 
form, preferably, and is of the lesser diame- 
ter. 1 prefer to bend the ends in in such a 
manner that the cylinder or récord so formed 
slips readily upon the mandrel of the phono- 
graph, graphophone, or other machine and 
when in place is held: with sufficient friction 
to prevent any possibility of the cylinder or 
record slipping on the mandrel. The cylin- 
der or record is produced of one piece of ma- 
terial, the-ends being integral and bent in- 
ward, preferably of the form shown in the lon- 
gitudinal section. These cylinders possess 
lightness and strength and are comparatively 
inexpensive, aud they are not readily broken, 
and there is a great savingin weight over and 
above cylinders of ordinary construction. 

In my application for Letters Patent, Serial 
No. 734,933, filed October 27, 1899, I ‘have ae- 
scribed the method of and materials for treat- 
ing the surface of eylinders or record-blanks 
of this character, so that the record may be 
impressed upon the surface of the cylinder in 
the same manner as the record is impressed 
upon the wax surface of the ordinary cylinder. 

I claim as-my invention— 

1. Asa new article of manufacture, a cylin- 
der or record for phonographs, graphophonss 
or similar machines, formed from.a tube with 
the ends integral and bent inward and pro- 
vided with openings of different diameters, 
so that they fit upon the taper mandrel of the 
machine, substantially set forth. 

2. Asanew-article of manufacture, a oylin- 


‘der or record for phonographs, graphophones 


or similar machines of celluloid and forme 


inward and provided with openings of differ- 

ent diameters so that they fit upon the taper. 

ere of the machine, substantially as set 
orto. 


A by me this 13th day of November, too 
1899. 3 


' ADEMOR N. PETIT.” 


Witnesses: 
GEO. T. PINCKNEY” 
E. EK. POHER. 
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ADEMOR N. PETIT, OF NEWARK, NEW JERSEY. 


METHOD OF MAKING DUPLICATE SOUND-RECORDS FOR PHONOGRAPHS. 


SPECIFICATION forming part of Letters Patent No. 689,118, dated December 17, 1901. 


be] 


Application filed Maroh 23,1901, Serial No. 52,472. (No model.) 


To all whom it may concern: 

Be it known that I, ADEMoR N. PETIT, a 
citizen of the United States, residing at New- 
ark, in the county of Essex and State of New 
Jersey, have invented an Improvement in 
Methods of Making Duplicate Sound-Records 
for Phonographs and Similar Machines, of 
which the following is a specification. 

Heretofore matrices have been made of origi- 
nal sound-records, and duplicates have been 
prepared from such matrices; and my pres- 
ent invention relates to the method of making 
duplicate sound-records from matrices of an 
original or master record. 

In carrying out my invention I employ a 
blank formed from such materials or compo- 
sitions as celluloid, gelatin, lac, glue, gum, 
collodion, or similar materials. The blank 
may bea disk orcylinder, and when the blank 
is in the form of a cylinder it is immaterial 
whether the same be provided with inturned 
ends or flanges or not, as this forms no nec- 
essary part of the present invention. The 
surface of this blank contains substances act- 
ing not only to soften thesame, but otherwise 
to alter and change the character of the sur- 
face and to rearrange or change the molecular 
character of the material. This condition of 
the surface may be brought about in either 
one of two ways, namely: The surface may 


- be treated by a mixture of a solvent for the 


35 


40 


material of which the blank is formed, to- 
gether with a fatty material, or the fatty ma- 
terial may be added to the solvent and base 
in the manufacture of the blank. In the first 
instance the surface only is affected, perme- 
ated, and changed, while in the second in- 
stance the entire blank is affected and per- 
meated. The preparation of the blank in the 
latter instance is advantageous over the for- 


_ mer instance only in the point of cheapness, 


| 45 
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the result being to all intents and purposes 
absolutely the same. In the method em- 
ployed by me this blank is placed against a 
matrix, which it closely fits, and in a suitable 
apparatus heat and pressure are employed to 
soften the blank and expand the same and 
also to force its surface into minute and in- 
timate contact with the surface of the matrix. 
The heat passes through the blank from with- 
_in outward and softens the same, and with 


————— OOO EES SSS SS Ee 


the application of pressure to expand the 
blank and to force its surface into intimate 
contact with the matrix the softened surface 
will completely fill all of the delicate inter- 
stices and conformations of the matrix, im- 
parting to the surface of the blank a positive 
of the negative surfaceof the matrix. Where 
the surface only has been treated, the same 
is softened toa slightly-greater extent than 
the other portions of the blank, it being es- 
pecially advantageous that the surface should 
be caused to closely conform tothe interstices 
of the matrix. Where the blank is of cellu- 
loid or collodion, I prefer to employ for the 
treatment of the same a solvent and fatty 
matter, asset forthinthe United States patent 
rranted to me December 4, 1900, No. 602,981. 
Where the blank is of gelatin, lac, glue, gum, 
or other similar material, a substance com- 
prising a solvent and other suitable material 
is to be employed that is capable of treating 
the blank toalter and change its character or 
molecular structure in a manner similar or 
substantially identical with the operation per- 
formed by the solvent and fatty matter upon 
the blank where the same is formed of cellu- 
loid. Ido not, however, limit myself in the 
present instance to the materials employed 


for this purpose nor to the fact of the blank | 


being in the form of a disk or of a cylinder, 
as the method is equally applicable to either 
a disk or cylinder. 

In the drawings, Figure 1 is a vertical sec- 
tion of an apparatus adapted for the carry- 
ing out of my improved method. lig. 2isa 
partial vertical section representing a slight 
modification. Fig. 3 isa vertical section rep- 
resenting a further modification, and Figs. 4 
and 5 are broken sectional views of the blank 
in the form of a duplicate sound-record cyl- 
inder. 

The apparatus for carrying out the method 
herein described and forming the duplicate 
sound-record cylinder preferably comprises 
a matrix a, which matrix may be nadein any 
manner well known in the art, a head), con- 
nected by a threaded flange to one end of the 
said matrix, and a base c, connected also bya 
threaded flange to the other end of the said 
matrix in asimilar manner, there being pack- 
ings 5 preferably between the ends of the ma- 
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- the ends of the foundation, with the object of 
insuring the steam and air} pressure doing the 
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trix in the inner surface of the head and base, 
so as to insure a tight joint. The base c is 
preferably provided with an exit-opening 2 
and escape-cock 3, and the head is preferably 
provided with a pipe 4, connecting witha cen- 
tral opening through the head, and a three- 
way cock d, connected to the pipe 4, and from 
the opposite side of which there are a steam- 
pipe 6 and a pipe 7 for compressed air. 

In Figs. 1 and 4, 8 represents a duplicate 


sound-record cylinder with plain ends, and 9. 
in Figs. 2and 5 representsaduplicate sonnd-— 


record cylinder with inturned ends or flanges. 
I prefer to employ within the head and base 
‘in the apparatus annular grooves to receive 


work and preventing the same getting in be- 
*ween the cylindrical blank and the surface 
o. the matrix. 

The modification Fig. 3 illustrates the ap- 
plication of my improved method to the treat- 
mentof a disk blank. In this modification 
the matrix a’ forms the bottom portion of a 
body, in which 10 forms the upper or cup- 


shaped portion, to which the matrix Is at- | 


tached, preferably, by a screw-joint with a 
washer, there being in this case also an an- 
nular groove in the base of the portion 10 to 
receive the edges of the disk blank 12. 


Theo blank, whether a disk or cylinder, pre- 


pared in the manner hereinbefore set forth 
is to be placed in proximity to the matrix and 


the parts of the apparatus connected and | 


steain admitted by the pipe 6, three-way cock, 
and pipe 4 into the space or cavity within the 
apparatus. The disk blank lies against the 
surface of the matrix, and the blank cylin- 
der fits closely within the matrix. The edges 
of the disk blank are held in the annular 
grooves, and the edges of the cylindrical blank 
are also held in the annular grooves, and the 
eylinder may be provided with inturned ends 
or not. The heat of the steam admitted into 
the cavity or space within the apparatus 
softens the blank from the back outward, and 


the pressure of the steam tends not only to. 


expand the blank, but to force the same 
against the matrix and cause the softened 
surface to closely fill all the delicate inter- 
sfices of the matrix and to accurately con- 
form to the negative record of sound thereon. 
Where the surface only of the blank is treated, 
the heat of the steam has a greater softening 
action thereon than on the other portions 


forming the blank, and this facilitates the | 
material of the blank closely conforming to. 


the negative of the matrix. 

Where the entire blank is treated, the ac- 
tion is the same as where only the surface 
is treated’; but the heating action consumes 
slightly less time, because in this instance 


the blank is slightly softer in its entire com-, 


position than where the surface only is treat- 
ed. After sufficient time has elapsed for the 
action of the heat upon the blank the steam 
is closed off and compressed air admitted, the 
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| escape- -cock 3 being preferably opened for 4 


short period to permit of the escape of the 


steam remaining in the apparatus. 7° 


The pressure of compressed air is main- 
tained to hold the blank into intimate con- 
tact with the surface of the matrix until the 
same cools and sets and is sufficiently hard 
to warrant the removal. This coolingaction 75 
is advantageously facilitated by submerging 
the apparatus into a bath of cold water or 
subjecting the same to external cold of adry 
character. ‘I'he action of the cold is to sud- 
denly chill the matrix and blank and cause a 80 
slight contraction of the blank from the ma- 
trix. After the parts are cooled and the du- 
plicate sound-record, formerly a blank, is suf- 
ficiently set the compressed air is turned off 
and the parts of the apparatus are separated 85 
and the duplicate sound-record removed. 

The method herein described is applicable 
alike to a blank whether the same be in the 
form of a disk or acylinder and whether the 
same be of celluloid or of other suitable mate- 90 
rial, as hereinbefore set forth. 

I do not limit myself either to the. forin of 
the blank or to the materials of which the 
same is composed. 

I claim as my invention— 

1. The method herein specified of making 
duplicate sound-records consisting in takinga 
blank having asurface treated by substances 
acting not only as solvents to soften the same, 
but to alter and change the molecular char- 100 
acter thereof, inserting said treated blank . 


| intoa suitable apparatus and upon a matrix 
, embraced therein, applying in the apparatus 


and upon the blank heat and pressure to sof- 

ten the blank and itssurface and toforce the 105 
saine into intimate contact with the surface 
of the matrix and maintaining the pressure 
until the blank is set and thereafter removing 
the same from the apparatus and mare, sub- 
stantially as set forth. 

2. The method herein specified of making 
duplivate sound-recordg, consisting in taking 
a blank haying a surface treated by sub- 
stances acting not only as solvents to soften 
the same but toalter and change the molecnu- 115 
lar character thereof, inserting said treated 
blank into a suitable ‘apparatus and upon a 
matrix embraced therein, applying within the 
apparatus and upon the blauk heat and pres- 
sure to soften the blank and its surface and 120 
to expand the same into intimate contact with 
the surface of the matrix and maintaining the 
pressure and applying cold to the apparatus 
to cause the duplicate sound-record to set, 
and thereafter removing the same from thes 195 
ecsratus and matrix, substantially as speci- 

ed. 
3. The method herein specified of making 


T16 


| duplicate sound-records, consisting in taking 


a blank treated by a solvent and a fatty mat- 
ter to soften-the surface and to alter and 
change the molecular character thereof, in- 
serting said treated blank into an apparatus 
and against the surface of a matrix forming 
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a part thereof, applying within the apparatus 
and upon the blank heat and pressure to sof- 


ten the blank and its surface and to expand 


and force the same into intimate contact with 
the surface of the matrix and maintaining the 
pressure until the same is set, and thereafter 
removing the same from the matrix, substan- 
tially as set forth. 

4. The method herein specified of making 
duplicate sound-records, consisting in taking 
a blank treated by a solvent and a fatty mat- 
ter to soften the surface and to alter and 
change the molecular character thereof, in- 
serting said treated blank into an apparatus 
and against the surface of a matrix forming 


a part thereof, applying within the apparatus | 


and upon the blank heat and pressure to sof- 
ten the blank and its surface and to expand 
and force the same into intimate contact with 
the surface of the matrix and maintaining the 
pressure and applying cold to the apparatus 
to cause the duplicate sound-record to set and 


thereafter removing the same from the ma-| 


trix, substantially as set forth. 


5. The method herein specified of making 


duplicate sound-record cylinders, consisting 
in taking a blank cylinder of celluloid in 
which the surface of the celluloid is treated 
with a mixture of asolvent anda fatty matter 
to soften the surface and alter and change 


the molecular character thereof, placing the | 


treated blank cylinder into a matrix, apply- 
ing within the matrix and within the treated 
eylinder of celluloid heat and pressure to 
soften the celluloid and its treated surface 
and to expand and foree the same into inti- 
mate contact with the surface of the matrix 
to impart from the negative matrix a positive 
impression to the celluloid cylinder for mak- 
ing a duplicate sound-record, maintaining 
the pressure within the matrix until the eel- 
luloid cylinder is sufficiently set to maintain 
its shape, and thereafter separating the du- 
plicate sound-record cylinder from the ma- 
trix, substantially as set forth. 





| maintaining the pressure within the celluloid 100 


6. The method herein specified of making | 
_duplicate sound-record cylinders, consisting 


in taking a blank cylinder of celluloid in 
which the surface of the celluloid is treated 
with a mixture of a solvent and a fatty mat- 
ter to soften the surface and to alter and 
change the molecular character thereof, plac- 
ing the treated blank cylinder into a matrix, 
applying within the matrix and within the 
treated cylinder of celluloid heat and pres- 





sure to soften the celluloid and its treated sur- 
face and to expand and force the same into 
intimate contact with the surface of the ma- 
trix toimpart from the negative matrixa posi- 
live impression to the celluloid cylinder for 
making a duplicate sound-record, maintain- 
ing the pressure within the matrix, applying 
cold to the matrix to cause the duplicate 
sound-record cylinder to set and thereafter 
separating the duplicate sound-record cylin- 
der from the matrix,substantially as set forth. 

7. The method herein specified of making 
duplicate sound-record cylinders, consisting 
in taking a blank cylinder of celluloid treated 
by a mixture of a solvent and a fatty matter 
to soften the surface and to alter and change 


the molecular character thereof, placing the 


treated blank cylinder into a matrix, apply- 
ing within the matrix and within the treated 
blank heat and pressure to soften the cellu- 
loid blank and force the same into intimate 
contact with the surface of the matrix toim- 
part from the negative matrix a positive im- 
pression to the celluloid cylinder for making 
from the blank a duplicate sound- record, 
maintaining the pressure within the celluloid 


| cylinder until the same is sufficiently set to 


maintain its shape, and thereafter separating 
the said duplicatesound-record cylinder from 
the matrix, substantially as set forth. 
8. The method herein specified of making 
duplicate sound-record cylinders, consisting 
in takinga blank cylinder of celluloid treated 
by a mixture of a solvent and a fatty matter 
to soften the surface and toalterand change 
the molecular character thereof, placing the 
treated blank cylinder into a matrix, apply- 
ing within the matrix and within the treated 
blank heat and pressure to soften the cellu- 
loid blank and to force the same into inti- 
mate contact with the surface of the matrix 
to impart from the negative matrix a positive 
impression to the celluloid cylinder for mak- 
ing from the blank a duplicate sound-record, 


cylinder and applying cold to the matrix to 


cause the duplicate sound-record cylinder to 


set and thereafter separating the said dupli- 
cate sound-record cylinder from the matrix, 
substantially as set forth. 
Signed by me this 18th day of March, 1901. 
! ADEMOR N. PETIT. 
Witnesses: 


GEO. T. PINCKNEY, 
S. T. HAVILAND. 
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UNITED STATES PATENT OFFICE. 





THOMAS A. EDISON, OF MENLO PARK, NEW JERSEY. 


IMPROVEMENT IN PHONOGRAPH OR SPEAKING MACHINES. 





Specification furming part of Lettera Patent No. 200,621, duted February 19, 1078; application fled 


December 24, 1977. 


io all whom it may concsrn: 

Be it known that I, THomas A. Epison, of 
Meulo Park, ia the county of Middlesex and 
State of New Jersey, have inyented an Im.-. 
provemeut io’ Phonograph or Speaking Ma- 
Sines) of which the following is a specifica- 

on: 

The object of this invention is to record in 
permanecvt characters the human voice and 
other sounds, from which characters such 
sounds nay be reproduced and rendered andi- | 
ble again at a future'time. 

The invention cousistsin arrunging a olate, 
diaphragm, or other flexible body capable of 
being vibrated by the huinan voice or other 
sounds, in conjunction with a material capable 
of registering the movements of such vibrat- 
ing body by embossing or indenting or alter- 
jug such material, insacha manner that such 
register-marks will be snficient to cause a sec. 
ond vibrating plate or body to beset ia motion 
by them, and thus reproduce the motions of | 
the first vibrating body. 

The invention further consists in the yarious 
combinations of mechanisw to carry out my 
invention. 

Lhare discovered, after a long series of ex- 
periments, that a diaphragm or other body 
capnble of being set iu motion by the hnman 
Voice does nat give, except in rare instances, 
sy perimposed vibrations, as has heretofore beeo 
aupposed, but that each vibration is separate 
and distinct. and therefore it becomes possible 
to record aud reproduce the sounds of the hu- 
man voice. 

To the drawings, Figure 1 is a vertical sec- | 
tion, ilustrating my invention, and Fig. % is | 
a plan of the same. 

A is a cylinder having a helical indenting- 
gioove cut from end to end—say, ten grooves 
tothe inch. Upon thisis placed the material 
to be indented, preferably metallic foil. This 
dram or cylinder ts secured toa shaft, Y, hav- 
ing at one end a tliread cut with ‘ten threads 
to the inch, the bearing Palso havinga thread 
cut in it. 

L is @ tube, provided with a longitudinal 
slot, aud it is rotated by the clock-work at M, 
or other source of power. 

The shaft X passes into the tube L; and it 
is rotated by & pin, 2, secured to the shaft, 
and passing through the slot on the tabe L, 


from the cylinder. 





the object of the long slot being to allow the 
shafl X to pass endwise through the ceater or 
sopport FP by the actiou of the screw on X. 
At the same time that the cylinder is rotated 
it passes toward the support O. 

B isthe speaking-tube or mouth-piece, which 
may be of any desired character, so long as 
propersiotscr holes are provided to re-enforce 
the hissing coosonsats. Devices to effect this 
object are shown in my application, No. 143, 
fled Angust 28, 1877. Hence they ore not 
shown or farther described herein. 

Upon the eud of the tube or mouth-piece is 
a diapbragm, having an indenting: point of 
bard material secured to ita center, and se ar- 
ranged ic relation to the eylinder A that the 
paint will be exactly opposite the groove in 
the cylinder at any position the cylinder may 
occopy in ite forward retary movement. 

The speakiog-tabe is arranged upor a stead- 
ard, which, in practice, 1 provide with devices 
for causing the tube to approach and recede 

Tbe operalion of recording is as follows: 
The cylinder is, by the action of the screw iu 
X%, placed adjacent to the pillar P, which 
brings the indenting-point of the diaphragm G 
opposite the first groove on Lbe cylinder, over 
which is placed a sheet of thick metallic foil, 
paper, or other yielding material. The tabe 
Bis then adjusted toward the eylinder until 
the indenting-point touches the material and 


}indentsitslightly. Theclock-work is then set 


Trunuoing, aod words spoken in the tube B will 


| cause the diapbragm to take up every vibdra- 


tion, and these movewv.unuts will be recorded 
with surprising accuracy by indentations in 
the foil. 

After the foil on the cylinder has received 
the required indentations, or passed to its 
fatl limit toward O, it 1s made to return to P 
by proper meaus, and the indented material is 
brought to a position for reprodreing and ren- 
dering audible the sounds that had been made 
by the person speaking into the tube B. 

C is a tube similar to B, except thatthe dia 
piLragm is somewhat-lighter and more sensi- 
tive, although this is not actnally necessary. 
In frout of this diapbragm is a light spring, 
D, having a small poiotshorter and finer than 
the iudenting-poiat on the diaphragm of 2, 
This epring acd point are so arranged as to fail 
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exactly into the path of all the iudentations, 
This spring is connected to'tho diaphragm F 
of C by a thread or other sulstance capable 
of couveying tho movements of D. Now, 
wher the cylinder is allowed to rotate, the 
spriog D is set in motian by each indentation 
corresponding to its«dlepthand length. This 
motion is conveyed {0 the diapbragm either 
by vibrations throagh a thread or directly by 
connecting the spring to the diaphragm F, 
and these motions being due to the indznta- 
tiers, whieh are ac sett ress. sfevesv move 
ment of.the frst diaphragm, the voice of the 
speaker is reproduced exactly nnd clearly, and. 
with sufficient volame to be heard at some dis-, 
tauce. . 

Tho indented material may be detachod from 
ehe machine and preacrved for avy length of 
time, aud by replacing the foil in a proper 
msuoer the origiaal speaker’g voice can be re- 
produced, and the same may be repeated fre- 
quectly, as the foil is not changed in shape if 
tie apprrata3 is papery asijucted. 

she record, if it be upon tin-foil, may be 

targotyped by moans of the plaster-of-paris 
process, and from the stereotype multiple 
copies may be made expeditiously and cheaply 
by casting oc by pressing tin-foil or other ma- 
terial von it. ‘This is valuable when musical 
gaa are required for numerous ma- 
chine. 

It.is obvious that many forms of mechanism 
may Le used to give motion to the material to 
ee indonted.+: tor instance, g.rercivineg niata 
may were avelate spiral cut both on its upper 
ena lower surfaces, on the top of which the 
foil or indentizg material is laid and secured 
in ® proper mavuner. A two arm is used 
with this disk, the portion benesth the disk 
haying 0 poiat in tho lower groove, and tha 
nortion above tho diak carrying the speaking 
uns! yecolving diaphragmic devices, which arm 
ig wensed, Dy the voluto spiral groove upon 
‘he lower sarigce, to swing gradaaily from 
car the center to tbe onter circumference of 
the plato as it is revolved, or vice versa. - 

An apparatus of this general character 
adapted to & magnet that indents the paper 
igs shown iv my application for a patent, No. 
125, filed Mareh 26, 1877; henee no claim is 
mada hercin to such apparatus, and farther 
Gex.tiptica of the same is unnecessary. 

A. wide continuous roll of material may be 
used, the diaphragmic devices being recipro 
cated by proper mechanical devices C aavard 
nnd forward over the roll as i+ passes forward; 
or 2 narrow trip like that ino Morse rogister 
may be moved in contact with the indenting- 
point, and from this the sounds may be repro- 
unced. ‘Lhe material employed for this pur- 
pese may be soft paper saturated or conted 
vith parafline or simrilar material, with a shect 
af metal foil on the surface thereof to receive 
the impression from tho iudenting-point. 

I do not wish to contine myself to reproduc 
Jpg sound by iudeutations only, as the trans 


200,628 


mitting or recording device may be in a siru- 
ous form, resulting from ‘the use of a thread 


‘passing with paper beneath the pressure-roll- 


ers t, (see Fig. 3,) sach thread being moved 
laterally ‘by a fork or eye adjacent to the 
roller t,anq receiving its.motion from the dia- 
phragm G, with which such fork or eye 38 con- 
nected, and thus record the movenient of the 
diaphragm by the impression of the thread in 
the paper tothe right and left of a straight 


line, from which indentation the receiving- 
| Alanbrarm- nav reeeive ils motion aod the 


sound be reproduced, suustantially in ine wan- 
ner I have already shown; or the diaphragm 
may, dy its motion, give more or less pressare 
to an inking-pen, u, Fig. 4, the point ef whick 
rests epon paper or other material moved 
aloug regtlarly beneath the ere of the pen, 
thos causing more or less ink to De deposited 
upou the material, according to the greater or 
lesser movement of the diaphragm. 
ink-marks serve to give motion to a secopd 
diaphragm when the paper coutaining such 
marks isdrawn along bencath the end ofalever 
resting upon them and connected tosuch die- 
phragm; the leveranad diaph being moved 
by the friction between the point being great- 
est, or the thickness of the ink being greater 
where there is a large quantity ef ink than 
where there is a small quantity. Thos the 
original soond-vibrutionsare reprodaced upon 
the second diaphragm. 

I claim a3 my invention— 

1 The molucd hereluspecifed of reproduc- 
ing the human voice or other soands by caus- 
ing the sound-vidrations to be recorded, sub- 
stantially aa specified, and obtaining motion 
from that record, substantially as set forth, for 
the reproduction of: the sonid-vibrations. - 

2. The combination, with a diaphragm ex- 
posed tosound-vibrations, of a moving surince 
of yiclding materisi—sach as metallic foil— 
npon which marks are Tnade correspondiug to 
the sound- vibrations, and of a character 
adapted to use jn the reprodaction of thesound, 
snbstantially as sat forth. 

& The combination, with a surface bavin 
marks thereon corresponding to sound-vibra- 
tions, of a point receiving motion from sncd 
marks, and a disphragm conncciel to said 
point, and responding to the motion of fhe 
point, Sabstantially as set forth. 


These 


4. In an instrament for making « record of © 


sound-vibrations, the combination, with the 
whee bag i aud point, of a cylinder having a 
hiclical groove aml means for revolving the 
vylindernand communicating anend movement 
correspomling to tho inclination of the helical 
groove, sndstantially as set forth. 

_ Signed by me this 15th day of December, 
A. D. 1877, : 


THOS. A. EDISON, 


Witnesses: 
Geo. T. PINCKNEY, 
Cuas. H. Sairu. 
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UNITED STATES 


PATENT OFFICE. 





THOMAS A. EDISON, OF LLEWELLYN PARK, NEW JERSEY, ASSIGNOR TO 
THE EDISON PHONOGRAPH COMPANY, OF NEW JERSEY. 


PROCESS OF DUPLICATING PHONOGRAMS. 


SPECIFICATION forming part of Letters Patent No. 494,582, dated October 18, 1892. 


Original apsliostion fled January 5, 1888, Serial No 259,805, Divided and this application filed January 30,1888, Renewed 
March 30,1893, Serial No. 427,011. (No specimens.) 


To all whom it may concern: 

Be it known that I, THomas A, Epson, of 
Llewellyn Park, in the county of Essex and 
State of New Jersey, have invented o ceriain 
new and useful Process for Duplicating Pho- 
nograms, (Case No. 751,) of which tbe follow- 
tag is a specification. 

The object-I have in view is to produce a 
practical process for the duplication of pho- 
nographic records, so that the new art of 
phonographic publication can be established. 
Generally I propose to construct a suitable 


matrix, preferably in metal, and by its use | 


mold duplicate phonograms with the phono- 


graphic records tuereon, such phonograms or | 


the surface thereof being preferably con- 


structed of a material too hard for the satis- | 
factory indentation thereof by the phonc- | 


graph-recorder; but the duplicate phono- 
grains may be madeofa softer material. For 
the construction of the matrix I employ the 


process of vacuous deposit described in my ap- | 


plication, Serial No. 118,942, filed January 28, 
1884. Tha origival phonogram is preferably 
constructed with a surface of waxora similar 
material. 
graph and the phonographic record produced 
thereon. The phonogram so impressed with 
the phonogruphic recurd is placed in a high 
vacuum,in whichan electricarc,continuousor 
discontinuous, is produced between electrodes 
of metal or in which metal vapor is otherwise 


_ produced. Tho electric arc produces a vapor 


35 


40 


45 


of the metal of which the electrodes are com- 
posed, which vapor or a metallic vapor other- 
wise prodaced within said chamber is depos- 
ited on the indented surface of the phono- 


gram, forming 4 layer of metal thereon, which | 


follows accurately all the indentations of the 
record, however minute, owing to the highly- 
comminuted condition of the metal deposited. 
The phonogram while the deposit is taking 
place in the vacuum-chamber is revolved 
slowly by a suitable powor-sconnection, and 
this is especially necessary when the formof. 
the phonogram is cylindrical, which it pref- 
erably is. The vacuous deposit is eontinved 
until the-layer of metal is sufficiently thick, 
when the covered phonogram is removed 


so from the vacuum-chamber and is further 


f 





This is placed in a suitable phono- | 


covered by a more rapid’ process to give 
strength and body to the covering. A fur- 
ther covering of metal may be produced by 
electroplating a metal upon the vacuous de- 


| posit in the usual manner of electroplating, 


or the vacuous deposit may be backed up by 
casting upon it type-metai or other metal or 
alloy having a lower fusing-point than the 
vacuous deposit, or this may be done after 


electroplating upon the vacuous Geposit, or 


the vacuous deposit may be backed up bya 


|a@ cement or gum or by plaster-of-paris; but 


a metal backing is preferred. The material 


of the original phonogram is then dissolved off. 


of the metal covering, leaving in the case of 
cylindrical phonograms a hollow metai cylin- 
der or one internally faced with metal, carry- 
ing the phonographic record in relief upon its 
innersurface. This metal cylinder isthen split 
longitudinally by a very thin saw intoa num- 
berof parts—say, for illastration, three parts— 
which are suitably mounted upor levers, se 
that a mold is formed, which can ba closed to 
receive the material to be molded and opened 
to permit of its beingtaken out. The dupli- 
cate phonograms are produced by means of 
this mold by pouring therein and preferably 
around a suitable gore placed in the mold 
suitable substances, such as wax or wax-like 
material, resin, or plaster-of-paris, the material 
being preferably too hard to be satisfactorily 
indented by the phonograph, or the duplicaie 
phonograms may be made by taking sheets 
of smooth material, like waxed paper or tin- 
foil, and pressing them upon the surface of 
the mold by a plunger or otherwise, the sheets 
being afterward backed up by a wax, resin, 
or cement. The latter way of making the 
duplicate phonograms is especially applicable 
to flat-surface phonograms, although it may 


be used for phonograms with cylindrical sur- 


faces. The production of the first layer of 
metal upon the phonograph-record by means 
of the vacuous deposit has great advantiges 
over doing this by clectropléting. In elec- 
troplating the wax-surface must first be cov- 
ered by plumbago or gold-leaf or silver salts 
reduced by chemical reagents in orderto form 
a conducting basis forthe plating. The plum- 


bago and gold-leaf do not bring out the fine 1a¢ 
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vibrations and produce rough reproductions 

while the silver ealts do not ran weil on the 
wax surface. The vacuous deposit, however 
adheres uniformly to the wax surface an 

5 reproduces the record with great perfection. 

The invention is illustrated for conyenisnce 

in connection with a cylindrical phonogram. 

In the accompanying drawings, forming a 

part hereof, Figure i is an elevation of an 

10 criginal phonogram; Fig. 2, a cross-section of 

the original phonogram with a thin yacuous 

deposit thereon; Fig. 3,a view similar to Fig. 

2, with a further backing; Fig. 4, a view the 

same as Fig. 3, with the original phonogram 

15 dissolved out; Fig. 5, & sectional view of the 

_ Givided mold or matrix;. Fig. 6, an elevation 


of a duplicate phonogram produced by the 


mold, and Fig. 7 a cross-section of such du- 

plicate phonogram. 
20 ©«€. A ia the original phonogram, having a rela- 
tively-soft waxor wax-like surface a and the 
backing of harder material b, or it may be en- 
tirely of -wax. The phonographio record is 
produced upon the surface a. The metallic 
vacuous deposit is shown at c, and the fur- 
rae] backing, preferably .of metal. is shovrn 


at 
Bis the divided mofd, produced as bas been 


2 


in 


stated and having the phonographic record in» 


zo rolief. ; 


C is the duplicate phonogram, produced by | 
the mold aud having a surface e, indented 


with the phonographic record and preferably 
of harder material than could be practically 

35 or satisfaotcrily indented directly by the 
phonograph. | 

My invention horein is limited to construct- 
ing the matrix or mold by covering the phono- 
_ graph-record by s vacuons deposit. 

40 The broau invention of dupiicating phono- 
greph-records and of prodasing matrices for 
that purpose, not limited to the use of the 
vacnous deposit as astepin the proceasof re- 
producing the phonozgraphie record or con- 

45 stracting a matrix for thst purpose, is not 
claimed heroin, such broad sea hniptiar rg be- 
ing covered by an application for patent filed 





by me January 5, 1888, Serial No. 259,895, of 
which this specification is a division. 

What I claim is— 50 

1. The process of forming a matrix or mold 
for the duplication of phonozraphie records, 
consisting in covering the phonograph-record 
with a deposit of metal by vaporizing metal 
in a vacuum in which the record is placed, 55 
substantially as set forth. 

2, The process of forming a matrix or mold 
for the duplication of phonographic records, 
consisting, first, in indenting the original rec- 
ord on & phonogram; second, covering the re- 60 
cording-surface of auch pho.ogram with ade- 


| posit of metal by vaporizing metalin a vacu- 


um in which suck phonogram is placed, back- 
ing up such deposit to give it strength, and 
then removing ths original phonogram, sub- 65 
atantally as set forth. 

3. The processof forming a matrixor mold 
for the duplication of phonographic reccrds, 
consisting, first,in indenting the original res- 
ord vpon sa phenogram having a wax-like 70 
surface; second, covering the recording-sur- 
face of such phonogram with a Ceposit of 
metal by vaporizing metal in a vyecu‘gm ina 
which such phonogram is placed, backing up 
such deposit to give it strength, And then re- 75 
mov‘ng the original phonogram, enbstaatially 
as se% forth. 

4, The process of duplicating phonograms 
carrying « phonegraphio record, consisting, 
firat, in indenting the origina] record npona &o 
pbonogram; second, constructing a matrix 
or mold cf such vriginal record by Gapositing 
thereon a costing cf metal by vaporizing 
motalin a vacunm in which tha record is 
placed, and, third, producing duplicate phono- 8s 
praee from such matrix, substantially os eet 
orth. 

This specification signed and witnessed this 
17th day of January, 1588. 


THOS, A. EDISON. 
Witnesses: 
WiIuLian PELZER, 
E. C, ROWLAND. 
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THOMAS B. LAMBERT, OF CHICAGO, ILLINOIS, ASSIGNOR TO LAMBERT 
COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS. 


PROCESS OF REPRODUCING PHONOGRAPHIC RECORDS. 
SPECIFICATION formine part of Letters Patent No. 742,454, dated October 27, 1903. 
Application filed Jane 14,1900. Serial No. 20,249. (No specimens.) 


To ali whom it may concern: 

Be it known that I, Toomas B. LAMBERT, 
a citizen of the United. States, residing at 
Chicago, in the county of Cook and State of 


5 Illinois, have invented certain new and use- 
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fal Improvements i in Processes of Producing 
Duplicate Phonographic Records, of which 
the following is.a specification. 

This inyention relates particularly to proc- 
esses by which the ordinary record now used 
in connection with phonographs may becopied 
or duplicated any number of times,-and es- 
pecially to the production of indestructible 
duplicate-records, all of which will more fully 
hereinafter appear. - 

The principal object ofthe invention is to 
provide a simple, economical, and efilicient 
process of reproducing phonographi¢ records; 
and theinvention consists in the process here- 
inafter described and claimed. 

The accompanying drawing represents a 
vertical sectional elevation of one style of 
apparatus tn which my improved process may 
be carried out. 

In carrying out my process I provide a mm. 
trix A of the desired size, shape, and strength 
and which is preferably cylindrical in con- 
tour and formed of copper which has been 
elettrocheinically deposited upon a wax cyl- 
inder in the manner shown and described in 
Patent No. 645,920, issued to ina on the 20th 
day of March, 1900, and which it is therefore 
unnecessary to show and describe in detail 
here.. The inner side of this copper matrix 
is provided, as is shown in the above-named 
patent, with a negative of a record-cylinder 
provided with a surface having indentations 
which correspond with the projecting por- 
tions of the record and projections which cor- 
respond with the indentations on the record- 
cylinder, and in order to make duplicate rec- 
ords I place within such matrix a blank rec- 
ord-cylinder B, formed of cellnloid or similar 
substance—in fact, it can be formed of any 
substance which is susceptible of being sof- 
tened by heat and rehardened by cooling. 
This blank record-cylinder, which may be 
made of celluloid or other desirable material, 
is, as above stated, placed within the matrix, 
so that the record and matrix both rest upon 


| a base C, which acts as a closure for oneend 


of the chamber insida the record and which I 
will hereinafter term the ‘‘ record-chamber” dD. 
A head portion D-is next placed upon the 
record-cylinder to complete the closing of the 
record-chamber. Anair-tightchamber, which 
I will designate as the ‘‘ record- chamber, ” is 
thus formed within the blank record- -eylinder 
and between the movable head D and the 
base C. This movable head should be of 
such diameter as to leave an opening be- 
tween it and the matrix when the head is in 
contact with the record-cylinder at a point 
within or near the matrix, and the opening 
should be narrower than the thickness of 
the. record-cylinder. The opening will then 
be closed and sealed by the record-cylinder 
when pressure sufficient to expand it is ap- 
plied within, and, as will be readily seen, 
this opening affords an outlet for the air to 
escape between the head and matrix and 
from.between the record-cylinder and matrix. 


This arrangement of the head and matrix 


leaves,the: matrix to rest loosely upon the 
base without anything to hold it unyield- 
ingly against the base. The natural irregu- 
larities of the adjacent surfaces of the matrix 
and base thus afford a sufficient opening be- 


.-tween the lower end of the matrix and base 


to permit air to escape from between the rec- 

nf cylinder and matrix. In fact, in the ab- 
sence of anything to hold the matrix rigidly 
and’unyieldingly against the base—such, for 
instance, as a head in ‘unyielding contact 
with the opposite end of the matrix—the ap- 
plication of the pressure within the record 
will force the air from between the record- 


‘eylinder and base however regular their ad- 


jacent surfaces may be. The natural irreg- 
ularities of the adjacent surfaces, however, 
insure @ sufficient vent when the relation of 
the head and matrix is as.described, and a 
gear-spindle E is allowed todrop down there- 
on. A weighted lever G is provided and 
mounted upon the shaft g, which carries a 
pinion H, meshing with the rack e, which in 
turo operates the ‘spindle above named, and 
in connection with a stop-screw I determines 
the position and the amount of pressure with 
which this spindle may rest on the head. 
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It is now desirable to soften the record-cyl- 


inder so that it may be expanded out against 
the indented record-surface of the matrix 


and expand tho record-cylinder. In order 
5 to accomplish this, steam under abont thirty 
pounds pressure to the square inch is forced 
into the record-chamber through a supply- 
pipe J, which is connected, by means of a 


branch pipe J’, with a suitable source of. 


to steam-supply. The steam is permitted to es- 
. cape again out through an exhaust-pipe K, 
connected with the outer air by means of the 
branch K'. The steam is kept at a substan- 
tially uniform pressure within the record-cyl- 

15 inder chamber, so as to by means of its heat 
and other actions soften the record and force 

it out against the inner indented surface of 

~ the matrix. After this has been accom- 
plished—and experience teaches the operator 

zo just how long under certain pressure it takes 
the steam to accomplish this result—the 
steam-supply is shut off by means of the valve 

-g and a supply of cool air under pressure is 
permitted to enter through the suppily-pipe 
25 J by opening the valve)’ on a second branch 
pipe J*, which connects with a source of air 
under pressure and keeps up practically the 
same pressure as heretofore, but leaves the 
valve k on the exhaust-pipe open, so that all 
moisture and steam is blown out of the ree- 
ord-chamber, as above described. When 
the steam has been blown out, the next step 
is to shut the valve & and permit air un- 
der the desired-pressure to stay in the rec- 
ord-chamber until such blank record is sub- 
stantially forced into all the indentations 
made by the record on the inner surface of 
the copper matrix. As soon as this has been 
accomplished the air-supply is shut off, leav- 


30 
35 


40 


k is opened sufiiciently to permit the air to 
blow through under certain pressure, and 
thus assist materially in cooling the record- 
cylinder. 

When the duplication of the record-eylin- 
der has been completed, the spindle E is 
raised, the head D removed, and the matrix, 
with its duplicated record, removed from con- 
tact with the apparatus. The cooling of the 
record-cylinder also shrinks it, so that itcan 
be easily removed from engagement with the 
matrix. . 

W henever desirable or necessary, the outer 
periphery of the matrix may be backed by 
plaster-of-paris, having a lead or other me- 
tallie confining-ring to give it: sufficient ri- 
gidity to secure the duplication or reproduc- 
tion of. the records, and this is very clearly 
shown and described in the patent above re- 
ferred to. 

I elaim— | 

1, The process of producing records of the 
class described, which consists in-placing a 
65 blank record-cylinder adjacent to the record- 

surface of an indented matrix, then forcing 

@ supply of heated fluid under pressure 


15 


50 


55 


60 


ing just enough air inside the record-cham- | 
ber to cool the same, and the exhanst-valve | 
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acainst the exposed surfaces of the record- 
blank until such reeord has been softened 
and forced into the indentations of the ma- 
trix, and then furnishing a supply of cool 
finid nnder pressure to complete the produc- 
tion of the record, and finally removing the 
record-cylinder, substantially as described, 


2. The process of producing duplicate pho-. 


nographic records, which consists in placing 
a blank record-cylinderadjacent to thetnner 
indented surface of acylindrical matrix, then 
passing into the chamber formed inside the 
record-cylindera supply of steam under pres- 
sure, furnishing a supply of cool fluid under 
pressure to blow the steam out of the said 
record-chamber, complete the production of 
the phonographic record, and finally remev- 
ing the record-cylinder, substantially as de- 
scribed. 

3. The process of producing phonographic 
records, which consists ia placinga biank rec- 
ord-eylinder within and adjacent to the in- 
dented record-surface of a cylindrical matrix 
and closing the ends of the record-cylinder 
so as to provide an interior chamber, next 
furnishing a supply of steam under pressure 
to such chamber and permitting it to blow 
through so as toprevent or minimize thecon- 
densation of the steam, furnishing a supply 
of air under pressureio complete the produc- 
tion of the record, and-finally removing the 
record-cylinder, substantially as described. 

4. The process of producing records of the 
elass described, which consists in placing a 
blank record-ecylinder adjacent to the moid- 
surface of a matrix in position to provide an 
ontlet-opening communicating with thespace 
between the record-cylinder and the matrix, 
then closing the ends of the record-cylinder 
without closing the opening communicating 
with the space between the record-cylinder 
and matrix, then applying fiuid under pres- 


sure within and heat to the record-cylinder, 


and then applying a cool fluid to the record- 
cylinder, and then removing the record-cyl- 
inder, substantially as described. 

5. The process of producing records of the 
class described, which consists in placing a 
blank record-cylinder adjacent to the moid- 
surface of & matrix in position to provide an 
outlet-opening communicating with the svace 
between the record-cylinder and the matrix, 
then closing the ends of the record-cylinder 
without closing the opening communicating 
with the space between the record-cylinder 
and matrix, then applying steam under pres- 
sure within the record-cylinder, and then ap- 
plying acool fluid tothe record-ceylinder, and 
then removing the record-cylinder, substan- 
tially as described. 

6, The process of producing records of the 
class described, which consists in placing a 
blank record-cylinder adjacent to the mold- 
surface of a matrix in position to provide an 
outlet-opening communicating with thespace 
between the record-cylinder and matrix, then 
closing the ends of the record-cylinder with- 
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out closing the opening communicating with ! and then removing the record, substantially 


the space between the record-cylinder and 
matrix, then applying finid under pressure to 
the record-cylinder and then removing the 
record-cylinder, substantially as described. 
7. The process of producing phonographie 
records, which consists in placing a record- 
blank adjacent to the mold-surface of the 
matrix in position to provide an outlet-open- 
ing communicating with the space between 
the record-blank and the matrix, then ar- 
ranging a movable head adjacent to the rec- 
ord-blank so as to form in combination with 
such blank a chamber without closing the 
opening communicating with the space be- 
tween the record-blank and matrix, then ap- 
plying fluid under pressure within the cham- 
ber tocomplete the production of the record, 








as described. 

&. The process of duplicating records of the 
class described that consistsin placinga blank 
recorid- cylinder adjacent to the record-surface 
of a matrix, supplying heated fluid against 
the exposed surface of the blank record-cyl- 
inder until such cylinder has been softened, 
then furnishing a supply of cool fluid under 
pressure to said cylinder to complete the dn- 
plieation of the record and finally removing 


20 


the record-eylinder, substantially as de- 30 


seribed. 


THOMAS Bb. LAMBERT. 


Witnesses: 
THOMAS IF. SHERIDAN, 
IRIAN F. PHILPort. 
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SPECIFICATION forming part of Letters Patent No. 683,615, dated October 1, 1901. 
Application filed July 31,1900, Serlal No. 26,391. (No specimens.) 


To all whom it nvay concern: 

Be it known that we, WALTER HENRY MIL- 
LER, of Orange,-and JONAS WALTER AYLS- 
WORTH, of East Orange, in the county of Es- 
sex and State of New Jersey, citizens of the 
United States, have invented a certain new 
and useful Method of Duplicating Phono- 
graphic Records, of which the following is a 
description. 

Our invention relates to an improved proc- 


our obsect is to provide a process by which 


15 


z90 


25 


the duplicating of phonographic records can 


be carried on expeditiously and economically | 


and duplicate records produced which are of 
superior quality. 

In carrying our invention into effect we 
first secure a matrix or mold from which 
copies are to be produced, said matrix or mold 
being made by any suitable and approved 
process—as, for instance, by a processof elec- 
troplating on a vacuous deposit preliminarily 
secured upon an original phonographic cylin- 
der, the electroplating being suitably backed 
up-and strengthened by a metal jacket and 
the original cylinder being removed from the 
electroplated coating in any suitable way, as 
by melting the record or by contracting it by 
cold. ‘The resulting matrix will obviously be 


» a cylinder carrying on its bore a representa- 


tion in negative or relief of the original rec- 
ord. From the matrix or mold secured in 


- this or in any other approved way we make 


35 


45 


50 


duplicates by a process of immersion or dip- 
ping of the matrix or mold in a bath of mol- 
ten wax-like material from which the dupli- 
cates ar. *9 be secured, whereby a coating or 
covering of such material will be deposited 


wpon the interior of the matrix or mold by 


reason of the lower temperatureof the matrix 
ormold. After thus securing a sufficiently 
thick coating of material on the interior of 
the matrix or mold we remove the latter from 
the bath, carrying the deposited material 
with it, and we properly finish the duplicate 
so secured by reaming its interior to gage, 
trimming one of its ends, and afterward 
ee the duplicate from the matrix or 
mold. 

In carrying out our improved ptocess we 








may utilize any suitable apparatus for the 
purpose, and the apparatus illustrated in the 
accompanying drawings, which form a part 
of this specification, is merely an illustrative 
one and we do not wish to be limited thereto. 

In the drawings, Figure 1 is a sectional 
view of the apparatus and mold in which the 
deposit or coating of the wax-like material is 
secured; Fig. 2, a corresponding view of the 
apparatus for properly reaming the interior 
of the duplicates; Fig. 3, a similar view of 
the apparatus employed for the shrinking of 


the duplicates from the matrix or mold, and 


Fig. 4.an enlarged corresponding view of one 
of the resulting duplicates. : ! 
’ In all of the above views corresponding 


parts are represented by the same numerals 
of reference. 


1 represents a matrix or mold carrying on 


| its bore the representation of the record which 
is to be duplicated, said representation being 


obviously in negative or relief. This matrix 
or mold is made by any approved process and 
is not a part of cur invention. 

2 is a metal cap which is removably fitted 
upop the upper end of the matrix or mold, 
with its bore corresponding in diameter with 
the bore of the matrix or mold. 

3 is a metal disk provided with a handle 4, 
eonnected to side bars 5 5 and by which the 
disk may be manipulated. The matrix or 


| mold 1 is carried by the disk 3,as shown. An 


opening 6 in the disk 3is of considerably less 
diameter than the bore of tho matrix or mold, 
and around said opening 6 and within the 
bore of the matrix or mold the disk may be 
formed in negative with a representation 7 of 
suitable words or characters to indicate the 
subject-matter of the duplicated record, its 
source of origin, &c. 

8 is a sheet-metal receptacle provided with 
a handle 9 and which carries the disk 3 and 
the matrix or mold 1, asshown. ‘The recep- 
tucle 8 is provided with an opening 10there- 
in, which may be of the same or of larger size 
than the opening 6 in the disk 3. 

ll represents a tank which contains, as 
indicated, a proper supply of suitable wax- 
like material from which the duplicates are 


‘to be made and which material may be the 
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_ordinary commercial phonographie eomposi- 
-~ tions-nowin use. The material in the tank 
11 may be Eept in a molten condition by heat 
applied in any suitable way, as by means.of 

5 & burner 12. 

n carrrying out our process with the ap- 
paratus-so far described we place the matrix 
or mold on thedisk 3 and insert the latter,car- 
rying the matrix or mold in the receptacle 8, 
as shown, after which the receptacle & is im- 
mersed in the molten material within the 
tank 11, which is permitted to enter the ina- 


Io 


trix or mold to a point above the upper end | 
of the latter, but below the top of the cap 2, | 


rg so that the material fills the interior of the 

' matrix or mold, but does not overflow the 

same. The matrix or mold is thus kept im- 

] mersed in the molten material for the desired 

| time reqhired to secure a deposit of the wax- 
20 like material of the required thickness. With 
the ordinary commercial phonographic-com- 
position now usi.d maintained at from 20° to 
40° above its melting-point and with a ma- 
trix or mold having a thickness of about one- 
fourth of an iach a deposit of material will 
be formed on the interior of the matrix or 


a5 


L.old of the desired thickness after an immer-. 


sion. of about three prinutes. Obviously, 
however, this time will vary with the pecul- 
4 jo iar conditions under which the process may 
. be carried, out; but in no instance should the 


matrix or mold be immersed within the mol-. 


ten material for a long enough time to allow 
its temperature to be raised sufficiently to 
35 permit the deposited molten material thereon 
to become remelted. The reduced.tempera- 
ture of the matrix or mold relative to the tem- 
perature of the molten material causes the lat- 
ter to became coagulated or chilled on the inte- 
rior of the matrix and todeposit thereon tothe 
thickness desired. “This chilling also makes 
the oater surface of the resulting duplicates 
mach smoother than is the case with dupli- 
‘cates made by a mechanical duplicating proc- 
45 ess. Owing to the thinness of the walls of the 
receptacle 8 the metal thereof very quickly at- 
tains the temperature of the molten material, 
-80 that none of the molten material will accu- 
mulate thereon. It will be understood that 


so the matrix or mold may be made of increased 


-thickness or be artificially cooled before the. 


dipping operation when the composition is of 


a character requiring an increased cooling ef- | 


fect to secure the desired thickness of deposit. 

55 When the desired deposit of molten material 

is secured, the receptacle 8 is removed from 

the bath of molten material and the disk 3, 

earrying-the mold, is removed from said re- 

7  ¢ceptacle. 
% 60 resulting duplicate will be perfectly true, be- 
a ing formed hy the portion of the disk 3 be- 
3 tween the opening 6 and the bore of the ma- 
1 + trix or mold, and if a representation 7 is 
i formed on that portion of the disk such. rep- 
: ‘65 resentation will be cast in the bottom end of 
4 theduplicate. Thecap?isnow removed from 


| | 


Obviously the lower edge of the 
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the matrix or mold ind the uppér end of the 
duplicate is trimmed off flush with the upper 
surface of the matrix or mold by any desired 
form of cutting-tool. The matrix or mold, 
which hasa slightly-tapered outer surface, is 
now placed in a tapered chuck 13, as shown 
in Fig. 2, which chuck is provided with a wa- 


ter-jacket 14, through which cold water may 


circulate in order that the matrix or mold 
may be kept cold enough to maintain the re- 
sulting duplicate or at least the outer surface 
thereof in a chilled and hardened condition. 
The chuck 13 being rotated in any suitable 
way, & reaming-tool 15, held at an angle to 
give the desired taper to the bore of the du- 
plicate, is introduced within the same, and 
by reason of the cut-away portions 16 in said 
reaming-tool a series.of ribs will be formed 
on the duplicate, as shown in Fig. 4, by which 
the latter will be properly held upon the man- 
drel of the reproducing-phonograph in the 
usual way. The reaming-tool 15 is carried 
by the usual slide-head 17 of the lathe, and 
the depth of eut of said too! is limited bys 
regulating-screw 18, as shown. This ream- 
ing of the interior of the duplicate is prefer- 
ably carried on before the resulting duplicate 
has cooled sufficiently to become hard and 
before it has contracted from the bore of the 
matrix; whereby the reaming operation can 


| be carried oneffectivelyand smoothly. After 


the interior of the duplicate has been prop- 
erly reamed, as explained, the matrix or moid 
is removed from the chuck 13 and inserted in 
a cooling-mold 19, having a water-jacket 20 
and through which cold water may circulate, 
the matrix or mold being kept in the cooling- 
mold until the resulting duplicate jas con- 
tracted sufficiently to enable it to be removed 
from the matrix or mold, whereupon the op- 
eration will be completed. By reaming the 
interior of the resulting duplicates, as ex- 


| plained, to forma series of ribs therein the da- 


plicates may be made much thinner than the 


| ordinary original records, and hence more eco- 


nomically, it being of course understood that 
the material removed by the reaming-tool 
will be used for the manufacture of subse- 
quent duplicates. 

W hile our improved process is particularly 
adapted for the manufacture of duplicate 
records, it will be understood that the proc- 
ess may be carried out in connection with the 
manufacture of phonograph-blanks by em- 
ploying a matrix or mold having & smooth 
bore, in which a deposit may accumulate by 
a process of immersion, as described. The 
deposited blank will be reamed on its inte- 
rior, trimmed on its outer edge, and removed 
by shrinking or otherwise in exactly the same 
way as that described in connection w.th the 
manufacture of duplicate records. Such a 
process not only provides for the cheap and 
effective manufacture of phonograph-blanks, 
but by its carrying out a superior article is 
produced, since the record-surface of the 
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blanks will be smooth and calendcred in ap- | cured, and in shrinking the duplicate from ss 
With such blanks therefore after | the matrix or mold, substantially as set forth. 


pearance. 
having received a record in any suitable way 
the reproduction will be smoother and freer 
of extraneous sounds than reproductions ob- 
tained from records made on other blanks. 
Wedonot claim herein the apparatusabove 
described for carrying our invention into ef- 
feet, since such apparatus is made the sub- 
ject of our companion application filed on 
even date herewith and numbered serially 


_ 25,392. 


15 


a5 


3° 


Having now described our invention, what 
we claim as new, and desire to secure by Let- 
ters Patent, is as follows: 

1. The method of making acylindrical pho- 
nographie surface, which consistsin immers- 
ing a continuous tubular mold in a molten 
wax-like coagulable material, whereby the 
material will accumulate on the bore of the 
mold and will chill thereon in a layer of the 
desired thickness, thenin contracting the de- 

sited material, and finally in removing it 
longitudinally from the mold, substantially 
as set forth. 

2. The method of duplicating phonographic 
records, which consists in immersing a con- 
tinuous cylindrical mold or matrix carrying 
the retord in relief on its bore in a molten 
wax-like coagulable material, whereby the 
material will accumulate on the bore of the 
matrix or mold and chill thereon -in a layer 


- of the desired thickness, then in contracting 


". 35 


the deposited material, and finally in remoy- 
ing it byadirect longitudinal movement from 
the matrix or mold, substantially as set forth. 

8. The method of duplicating phonographic 
records, which consists in immersing a mold 
or matrix carrying the record in relief on its 
bore in a molten wax-like coagulable mate- 
rial, whereby the material will accumulate 
on the bore of the matrix or mold and chill 


‘thereon in a layer of the desired thickness, 


45 


5° 





in finishing the bore of the duplicate so se- 
cured, and in separating the duplicate from 
the matrixor mold, substantially as set forth. 

4. The method of duplicating phonographic 
records, which consists in immersing a mold 
or matrix carrying the record in relief on its 
bore in a molten wax-like,coagulable mate- 
rial, whereby the material will accumulate 


‘on the bore of the matrix.or mold and chill 


thereon ina layer of the desired thickness, 
in finishing the bore of the duplicate so se- 


rr —— -__oOoOoO er ne et—esi‘Ci ee 
_— - — 


fr " 


3 


5. The method of duplicating phonographie 


| records, which consists in immersing a mold 
* or matrix carrying the record in rolief on its 


bore in a molten wax-like coagulable mate- 
rial, whereby the material will accumulate 
on the bore of the matrix or mold and chill 
thereon in a layer of the desired thickness, 
in finishing the bore of the duplicate so se- 
cured before the latter has become hard, and 


in separating the duplicate from the matrix 


or mold, substantially as set forth. 


6. The method of duplicating phonographio. 


records, which consists in immersing a ma- 


trix or mold carrying the record in relief on. 


its bore in a molten wax-like coagulable ma- 
terial which is excluded from the exterior of 
the matrix or mold and only enters the bore 
thereof, whereby the reduced temperature of 
the matrix or mold causes the material to 
chill on the bore and accumulate in a layer 
of the desired thickness, in removing the ma- 
trix or mold from the molten material, in 


trimming the bore «>. Ze duplicate so se-- 


cured, and in s¢ja».*.:2 the duplicate from 
the matrix or mold, ay dstaatialij-as set forth. 

7. The method of dupiicating phonogranhic 
records, which consists in immersing a ma- 
trix or nrold carrying the record in relief on 
its bore in a molten wax-like coagulable ma- 
terial which is excluded from the exterior of 
the matrix or ynold and only enters the bore 
thereof, whereby the reduced temperature of 
the matrix or mold causes the materia! to 
chill on the bore and accumulate in a layer 
of the desired thickness, in removing the ma- 
trix or mold from the molten material, then 
in maintaining the reduced temperature of 
the matrix or mold while the interior of the 
duplicate is finished, and finally in further 
reducing the temperature of the matrix or 
mold to cause the resulting duplicate to be 
contracted, whereby it may be removed bya 
direct longitudinal movement, substantially 
as set forth. 

This specification signed and witnessed 
this 17th day of July, 1900. 


WALTER HENRY MiLLER. __. 
JONAS WALTER AYLSWORTH. 


Witnesses: 
J. L. EVANS, 
HENRY W sCHENFELD. 
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i@ PROCESS OF DUPLICATING PHONOGRAPH RECORDS. 
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UNITED STATES PATENT OFFICE. 


r THOMAS A. EDISON, OF LLEWELLYN PARK, NEW JERSEY 


PROCESS OF DUPLICATING PHONOGRAPH-RECORDS. 


: SPECIFICATION forming part of Letters Patent No. 667,662, dated February 5, 1901. 
Application filed May 8, 1900. serial No, 16,874, (No specimens.) 


Yo all whom it may concern: 

- Beit known that I, THomMaAs A. EDISON, a 
éilizen ofthe United States, residing at Llewel- 
lyn Park, county of Essex, and State of New 


Jersey, have invented acertain new and use-— 


ful Improved Process of Duplicating Phono- 
graph-Records, (No. 1,036,) of which the fol- 
lowing is a specification 

My invention relates to an improved proc- 


designed for the duplicating of cylindrical 
phonographie records, and it will be so de- 


a 





scribed; but the applicability of my process 
for the duplication of other varieties of rec- 
ords will be apparent to those skilled in the 


| art. 


In the drawings, 1 represents a suitable jar 
or tank of the proper dimensions and made 
of any desired material. Within the jar or 
tank 1 I place the material of which the du- 
plicate records are to be formed and which 


nograph-reeord which it is desired to dupli- 
cate. This mold is preferably obtained by 


55 


60 


.) to ess for duplicating phonograph-records, and | may be maintained in a molten coudition by 
4 the process is of the character covered by | the application of heat in any waj—as, for 
4 my Patent No, 484,582, of October 18, 1892, | example, by a gas-tube 2, supplying a num- 
S wherein a matrix of an original record is em- | ber of jets, as shown. The proper level of 65 
2 ployed as a mold for’the making of the du- | the molten material is indicated, and this 
4 15 plicates. In the specific process described in | level should be approximately maintained by 
3 my previous patent the matrix secured from | the addition of fresh material from time to 
3 the original record is divided longitudinally, | time within the tank as the liquid material 
3 so as to form a sectional mold in which are |} maybe withdrawn during the operation. The 70 
3 cast the desired duplicates. My present in- | material in the tank I and of which *':e dn- 
3 20 vention is designed specifically as an im- | plicate records are to be formed may be of 
= provement on said process, and my object is | any suitable character; but preferably it is 
to provide a process wherein the production | a metallic soap or a combination of several 
; of the duplicate records will be facilitated and | soaps to which has been added a material 75 
4 wherein thé character of the resulting dupli- | not affected by water, such as ceresin, where- 
- 25 cates will be improved, since the mold used | by the resulting duplicates will be protected 
4 is continuous on its bore. froin the effects of atmospheric moisture. 
a My present process depends upon the fact | Mounted within the tank and secured to its 
“a that after a molten metallic soap or a mixture | bottom is an open-ended cylinder 3, in which 80 
3 of soaps or other saitable material has been | works a piston 4. A tapered core 5 is con- 
a 30 introduced within a mold carrying the repre- | nected to or formed integrally with the piston 
4 sentation of a phonographic record in relief | 4, and said core is preferably hollow, so as 
; on its bore and allowed to set a sufficient | to present a thin wall to the material, where- 
¥ contraction of the resulting duplicate ean be | by the core will very quickly reach the tem- 85 
: secured as to permit of a longitudinal sepa- | perature of the molten material when it is 
2 35 ration of the duplicate from the mold, where- | immersed therein. A number of openings 6 
4 by a continuonS mold can be employed for | are formed in the cylinder 3, near the bottom 
aa the carrying on of the process, thereof, below which openings the piston 4 
In order that my invention may be better | passes in reaching its downward position, as go 
‘ understood, attention is directed to the ac- | shown in Fig. 1, whereby the liquid mate- 
. 40 companying drawings, forming a part of this | rial may flow through said openings into the 
a specification, and in which— cylinder above the piston. Connected to the 
F Figure 1 is a sectional view of a suitable | core 5 is a plunger 7, having an operating- 
3 apparatus for the purpose, illustrating the | handle 8. The connection between the core 95 
q plunger and piston in their lowermost posi- | and plunger is such as will permit a separa- 
y 45 tion; and Fig. 2, a similar view showing the | tion of these parts, ordinary screw-threads 
F same parts in their elevated positions. being shown. 
E In both the above viewscorresponding parts | 9 represents a mold which rests within a 
3 are represented by the same numerals of ref- | shoulder 10, formed at the top of the eylin- roo 
; erence. | der, and which mold earries on its bore the 
co The apparatus illustrated in the figures is | representation in negative or relief of a pho- 
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the process described in my application for 
Letters Patent filed March 6, 1898, Serial No, 


672,650, by first depositing upon the original- 


record a suitable metal in the form of aa in- 
finitesiinally-thin film by a process of vact- 


erably without affeoting the operation. The 
liquid molten material entering the mold 4 
will engage all portions of the record formed 
on the bore thereof, and the materially lower 
temperature of the mold will result in the al- 


ous deposit, by then electroplating or other- |.inost instantaneous chilling of the surface of 


wise securing upon the film so obtained a 
sifliciently thick layer of the same or differ- 


ent metal, and by then properly backing up | 


the metal so deposited or otherwise appligd 
to the vacuous film either before or after the 
separation of the original record from the in- 
closing coating of metal either by contract- 
ing the record or by melting it out or in any 
other suitable way. The advantage of mak- 
inga matrix or mold by first depositing upon 
au original phonograph-record a metal by a 
process of vacuous deposit is that an abso- 
lutely accurate-copy in negative of such rec- 
ord will be produced irrespective of.the fine- 
ness thereof. The mold 9 is preferably made 
of sufficient mass or thickness as to effect- 
ively chill the molten awaterial when the lat- 
ter is introduced therein, as I shatl explain. 
Carried by the upper part of the mold is an 
in¢losing cap 11, which may be secured onto 
the mold and which forms a bearing for the 
plunger 7.. 

In earrying out my improved process with 
un apparatus of-this type I prefer to proceed 
substantially as follows: Molten material be- 
ing placed within the tank or jar 1 is main- 
tained in its liquid or fluid condition by the 
add poner of heat. The mold ¥, being ex- 
posed to the #imospheric temperature, is rela- 
tively cold. ‘I'he plunger 7 is first depressed, 
so as to foree the piston 4 downward within 
the cylinder, ejecting the liquid material from 
beneath it, which material passes out through 
the openings 6. The bore of the cylinder 3 
may, as shown, be slightly enlarged below the 
openings 6, so as to permit the piston 4 to pass 
beneath the same. As soon as the piston 4 
passes below the openings 6 the molten or Auid 
material enters the cylinder above the piston, 
so as to fill the cylinder to the level of the liq- 
uid in the tank or jar. Owing te tke thin 


wall of the core 5 the latter will- xhnost im-. 


mediately reach the temperature of the mol- 
ten material, so that said core will not chill 
the latter. If a solid core is used, it will re- 
quire to beimmersed within or below the swr- 
face of the liquid material for a longer time 
to enable its temperature to reach that of the 
molten mass;-but with this exception the proc- 
ess will be equally operative with a solid cor 
44 with a hollow core. : 
Assuming the hollow core to be used and 


that its temperature reaches that of thefmol-. 


ten material alinost immediately, the plunger 
7 will be elevated, so as to carry the charge 
of molten material above the piston into the 
mold, as shown in Fig. 2, a greater or less ex- 
cess of material passing above the mold into 
the cap 11. 
ve obvious that the level of the liquid mate- 
nal in the tank or jar may be varied consid- 


By employing the cap 11 it will. 


ee - = - = = - 


the molten material therein. In order to fa- 


cilitate this surface- chilling of the liquic. 


molten material entering the mold, the latter 


‘may be actually cooled by artificial means 


below atmospheric temperature—as, for in- 
stance, by the circulation of cold water 
through a water-jacket surrounding the mold 
or by a blast of cold air equably directed to 
all portions of the mold. Thechilling of the 
surface of the molten material in the mold re- 
sults in the setting of the positive impression 
thus secured from the negative record. The 
chilling of the molten material in the mold 
progresses toward the center, and any con- 
traction iv bulk will be compensated by the 
surplus material within the cap1ll. Assoor 
as the material within the mold has been 
ehilled throughout the entire thickness there- 
of the material with the piston, core, cap, and 
plunger are removed from the cylinder, and 
the material is allowed to cool by exposure to 
a cold atmosphere or by an air-blast until the 
solidified material has contracted away from 
the bore of the mold,soas to permit it to be re- 
moved therefrom by forcing the plunger dow.1- 
ward. The plunger is then removed from the 
core, and the latter is extracted from the cast 
duplicate, carrying the positive record ou its 
periphery before the material bas contracted 
sufficiently upon the core as to prevent this 
separation. Since the conductivity of heat 
from the material is effected slowly, the outer 
surface of the molded duplicate becames hard 
and set, while the inner portion thereof next 
to the core is still in a relatively plastic con- 
dition, so that this separation of the core can 
with ordinary care be readily effected. The 
resulting duplicates thus secured after reach- 
ing the normal temperature are properly 
dressed at the ends and are reamed interually 
to the proper size, being then ready for use. 

With records made by my process the con- 
traction of the material radially to separate 
it from the mold is accompanied bya consid- 
erable longitudinal contraction following the 
instant when the surface is first set by the 
chilling effect of the mold and progressing 
until the material reaches the norma! temper- 
ature, such stirinkage being approximately 
one per cent. with ordinary blanks. Forthis 
reasou it is desirable that the original record 
from which the matrix is made is formed on 
a phonograph or allied talking-machine hav- 
ing a fewer number of threads on its feed- 
serew than the instrument on whieh the du- 
plicates are finally used, in order that when 
the contraction has progressed to its finality 
the pitch of the reeord-thread on the dupli- 
cate will correspond to the pitch of the feed- 
screw of the reproducing- machine or ap- 
proximately to that pitch, it being passible 
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with mcdern reproducing apparatus to effect | : 
_ phonograph-records, which consists in form- 


a satisfactory reproduction from.a record, 

even when the pitch thereof differs slightly 
trom that of the feed-screw of the machine. 
The pitch of the feed-screw of the machine on 
which the original record is made will differ 


from the pitch of the feed-screw of the ma- | 


chine on which the resulting duplicates are 
to be used to an extent depending upon the 
coefficient of contraction of the material used 


and will be determined by experiment with | 


the material employed. It will be of course 
understood that after the mold has been re- 
moved from the cylinder and the separation 
of the cast duplicate is being effected there- 
from a new mold and its accompanying parts 
may be inserted in place upon the cylinder, 
and the operations repeatedly carried on 
therewith. 

Having now described my invention, what 
I claim as new, atic Gesire io secure by Letters 
Patent, is as follows: 


1. The process of duplicating cylindrical. 


phonographie records, which consists in first 
making an original record with aspiral record- 
vroove of greater pitch than that desired on 
the duplicate to be prodneed, then in making 
a hollow «ylindrical matrix or mold from said 
original record, carrying the record in nega- 


tive on its bore, and in finally making dupli- | 
cate records from the matrix or mold by in- | 
troducing therein and engaging therewith 
material maintained in an abnormally high | 


temperature, whereby the cooling of such du- 
plicate will contract the pitch of the record- 
ag as and for the purposes set forth. 

2. The process of duplicating phonographic 
records, which eonsists in seenring a mold 
containing the record in negative on its bore, 
in introducing a molten material in the mold 
to receive a surface impression from such 
record, in allowing the molten material to 
set, in contracting the set mnaterial, and in 
separating the contracted molded material 
by a longitudinal movement, Subasansianly 
as set forth. 

3. The process of duplicating phonographie 
records, which consists in securing a mold 
having a record in relief in negative on its 
bore, in introducing a molten material in the 
mold around a core, in allowing the molten 
material to set, in contracting the set mate- 
rial, in remov ing the contracted material and 
the core from the mold, and in separating 
the core from the molded material, substan- 
tially as set forth. 

4. The process of duplicating cylindrical 
phonograph-records, which consists in form- 
ing a cylindrical mold with a record in nega- 
tive on its bore, in introducing a molten ma- 
terial in the mold to forma cylindrical du- 
plieate, in allowing the duplicate to set, in 


contracting the duplicate, and in removing 


the contracted duplicate by a direct’ longitu- 
dinal movement, substantially as set forth. 





» The process of duyiieating cylindrica] 


ing.a cylindrical mold having the record in 
negative on its bore, in introducing molten 
miaterini in the mold around a core, whereby 
a hollow cylindrical duplicate will be formed, 
in allowing the molieu material to set, in con- 
traeting the molten material, and in with- 
drawing the contracted material from the 
mold by a direct longitudinal movement, sub- 
stantially as set forth. 

6. The process of duplicating eylindrical 
phonograph-records, which consists in form. 
ing a cylindrical mold carrying the record in 
negative on its bore, in introd ucing a molten 
material in the mold around a coré, in allow- 
ing the material to set, in contracting the 
material, in withdrawing the contracted ma- 
terial and core from the mold, and in sepa- 
rating the core from the resulting duplicate, 
substantially as set forth. 

7. Zhe process of duplicating cylindrical 
phonograph-records, which consists in mak- 
ing a cylindrical mold carrying a record in 
negative on its bore, and of sufficient mass 


to produce a chilling effect on molten mate- 
| rial introduced therein, then in introducing 


within the mold a molten material, the sur- 
face of which becomes chilled by contact with 





85 


go 


the mold, then in contracting the duplicate 95 


so formed, and finally, separating the dupli- 
cate from the mold by a direct longitudinal 
movement, substantially as set forth. 

8. The process of duplicating cylindrical 
phonograph-records, which consists in secur- 
ing a mold carrying a record in negative on 
its bore, and of sufficient mass to produce a 
chilling effect on molten material introduced 
therein, then in introducing within the mold 
around a core a molten material, the surface 
of which-is chilled by contact with the mold, 
then in contracting the material, then in re- 
moving the contracted material and core 
from the mold, and in finally separating the 
oh the ‘material, substantially as set 

ort 

9. The, process of duplicating eylindrical 
phonograph-records, which consists in main- 
taining in a moltep condition a mass of mate- 


| rial from which the duplicates are to be made, 


in sustaining a mold over the mass of molten 
material, said mold carrying on its bore a 
record in negative, in successively elevating 
a part of the mass of molten material into 
the mold, in allowing such molten material 
within the mold to set, in contracting the set 
material, and in withdrawing the resulting 
duplicate from the mold by a direct longitu- 
dinal movement, substantially as set forth. 
This specification signed and witnessed 


| this 30th day of April, 1900. 


THOS. A. EDISON. 
Witnesses: 
J. F. RANDOLPH, 
FRANK L,. DYER. 
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7 
- : FRANK L. CAPPS, OF NEWARK, NEW JERSEY, ASSIGNOR TO TIE AMERICAN 
z. GRAPILOPIIONE COMPANY, OF WASHINGTON, DISTRICT OF COLUMBIA. 
a+r | , 
~ a DUPLICATE SOUND-RECORD AND PROCESS OF FORMING SAME. 
a : ee 
a SPECIFICATION forming part of Letters Patent No, 666,493, dated January 22, 1901. 
2 . 3% Application filed March 8,1899, Serial No, 708,183. (No model.} | 
te fe all whom. it may eoncern: matrices and records are formed in or upon 
Be it known that 1, FRANK L. CAPPS, aciti- | films resulting from the evaporation ef a so- 
Ps zen of the United States, residing at Newark, | lution of a suitable material. 
a in the county of Essex and State of New Jer- Broadly cousidered, my tinproved: process 
A 5 sey, have invented certain new and useful | consists in first forming aduplicating- matrix 
% Improvements in Processes of Forming Du- | by dipping a master-record ina solution of a 
a plieate Sound-Reeords, of which the following | suitable material or flowing the solution upon 
i a is aspecification. the master-record or otherwise bringing the 
The object of my invention is to economic- | solution (in a fluid or semifluid state) into in- 
‘to ally produce and duplicate sound-records. timate contact with the record, then remov- 
= There are two methods of duplicating | ing the master-record from the matrix, and 
e: sound-records now commonly employed. The | finally impressing a suitable material into the 
a first. of these methods is the mechanical | matrix or electroplating the film-matrix or 
3 method, carried out by asuitable duplicating- | dipping the matrix into a solution of a desired 
re q fs machine provided with réproducing and ve- | material or otherwise bringing the solution 


“ cording styli, which respectively follow the 
| record-groove of a rotating master-record and 
a eut aduplication of the “reeord in a corre- 
spondingly supported and overated blank. 
20 This mechanical method produces a satisfac- 

tory duplicate; butasingle master-reeord can 

be used only a limited number of times, mak- 
~ ” ; ing the cost of the duplicates proportienately 


(in a fiuid or semifiuid state) into intimate 
contact with the matrix for the purpose of 
formingarecord. The record so produced is 
detached from the matrix and may be mount- 
ed upon a suitable backing, if necessary, for 
strength. The duplicating-matrix inay be 
used over and over again an unlimited num- 
ber of times, as there is practically no wear 


—_— 


large. The other method whichis commonly | upon it in making the records. 
x 25 practiced consists in electroplating a master- Morespecifically, my improved process con- 
on. record, then by suitable means removing the | sists, preferably, in forming a duplicate ree- 
4 master-record from the electroplate, whieh | ord by dipping the master-reeord in or other- 


wise coating it with a fluid solution of some 
suitable material, such as gelatin, then allow- 
ing the coated record to cool and dry, the 


a” forms a cylindrical matrix, backing wp the 
os matrix and Su pparstag it in a hot-water or 
i 3o steam warming-jacket, then putting a blank 


= 
5 of the proper size within the cylindrical ma- | gelatin or other suitable material forming a 
| trix, supporting it herein until it becomes | tough and elastic film-matrix upon the master- 
4a slightly softened by the heat of the surround- | record, then breaking or otherwise removing 
ig ing jacket, and then applying a mandrel or | tife niaster-record from the matrix formed by 
a 35, former to the softened blank and forcing it | the filmof hardened gelatin or other material, 
= into intimate contact with the matrix-surface 7 then dipping the gelatin matrix into the fluid 
ba ae of the eleectroplate, and finally remeving the | solution of asuitable material, such as celln- 
- electropl: ater musirt x with attached blank and | loid, (or applying to the matrix a. backing- 


i cooling in a refrigerator to cause the blank to 

at 40 contract so that it may be removed trom the 
matrix. This process also produces satisfac- 
tory results, butisa long and tedious process, 
requiring skilled labor, and although less 


sheet of celluloid paper or other materfal coat- 
ed with celluloid solution or other impressi- 
ble material,) then allowing the same todry, 

aud finally separating the cellnloid-film rec. 
ord from the gelatin matrix and applying a 


4 
ce SR te el ec EES, SS 


_ expensive than the mechanical method-this | suitable strengthing backing to it. 
45 electroplating method is not altogether satis- If desired, the celluloid duplicate may be 
factory. . employed as a master-recore, from which du- 


My present invention is distinguishable | plicates are cut upon the ordinary blanks of 
from the above-described procasses and the | commerce in the usual way with a mechan- 
matrices and blanks produced thereby in that ieal duplicating-machine. 

go my process ida “wet” process or dipping” When the commercial water solution of 
process of produciog sound-records and my | gelatin isemployed in (he formation of the ma- 
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trix from the master-record, it is pecessary in 
making the duplicate record therefrom to em- 
ploy a: material which will not affect the gela- 
tin—such, for instaice,as an aleohol and ether 
§ solntion of celluloid or an easily-fusible com- 
position of wax and rosin. If the gelatin is 
rendered waterproof by the addition of bichro- 
mate of potash and exposure to thesun, many 
more materials—such.%38 water-glass, plaster- 
“gro of-paris, starch; and-other material having 
' waterin their com position—become available 
for use in forming the duplicate records and 
the scope of the invention thereby greatly en- 
4 larged. : | 
415 My invention consists, further, of the im- 
| proved film matrix and the improved film- 


recorG formed from solutions of suitable ma- | 


terials,as hereinafter more particularly point: 
ed out. 

20 My invention consists of further features. 
of improvement ancillary to the above-meén- 
tioned main features, and in order that my 
invention may be fully anderstood I will first 
describe the same with reference to the ac- 

25 companying drawings and afterward point 
out the novelty with more particularity in the 
annexed claiins. . 
| In said drawings, Figure 1 isa longitudinal 
sectional view of a cylindrical master-record 

3° formed in the usual way upon a sound-record- 
ing machine. Fig. 2 is a similar view show- 
ing the master-record with its attached gela- 
tin-film matrix formed by dipping the master- 
record ina fluid gelatin. Fig. 3 is a detail 

35 sectional view of the gelatin-film matrix de- 
tached from the master-record by breaking 
or otherwise removing the master- record. 
Fig. 4is a similar view representing the gela- 
tin-film matrix with the attached celluloid- 

40 film record formed by dipping the matrix in 
a solution of celluloid or otherwise forming 
the celluloid or other material therein. Fig. 
5is a detail view of a separated celluloid-film 
record. Fig. 6 isa s' nilar viow representing 

45 the film-record having a suitable backing fit- 
ted within it, the backing being shown as 
made of a suitable material molded into the 
film-record. 

The original or master record 1, formed in 

50 the usual way upon a sound-recording ma- 

. Chine, ie dipped in a solution of gelatin to 
_ form agelatin-film matrix 2 upon its record- 
_ surface... The record may be dipped a suf- 

ficient number of times to form a film of the 

55 desired thickness, the coating being allowed 
to cool and partly evaporate and dry between 
the dippings. ‘lhe master-record, with at- 
tached filin-wwatrix 2, isthen put aside to dry 
for about twelve hours, when the film of gel- 

60 atin will assume a hard horny aspect. The 

film-coated njaster-record is then taken in the 

hand and-with a steel bar or other suitable in- 
strument is given twoor three sharp blows to 
crack the master-record within the film-ma- 
trix, when the pieces of the master-record*will 

readily fall out, leaving a film-matrix with a 

perfect clear-cut negative record upon its in- 


nor surface. The film-matrix 2, formed as 
just deseribed, is then taken and dipped ina 
solution of suitable material, such as cellu- 
loid, it being dipped a sufficient number of 
times to produce a film-record 3 of the proper 
thickness. This coated matrix is then al- 
lowed to dry, and the celluloid-film record 3 
will be readily detachable from the matrix. 
In making the solution of celluloid for pro- 
dueing the film:record I may add a proper 
quantity of a suitable materinl to cause the 
solution to contract in drying, so as to cause 
the film to be separated from the matrix and 
facilitate its removal. . 


In place of dipping the film-matrix ina solw- 


tion of celluloid I mav take a sheet of cellu- 
loid and coat its surface with a celluloid solu- 
tion and impress the surface coated with the 
semifluid material against the matrix-face of 
the film-matrix, the jointed ends of the cellu- 
loid sheet beiug cemented by the celluloid 
solution and the ridge or uneven portion of 


the joint pressed out.against the matrix. ‘The 


matrix, with celluloid impressed upon, it is 
then allowed to dry; aud the evaporation or 
drying out of the alcohol and ether of the 
celluloid solution forms a vacuum between 
the celluloid sheet and matrix and causes 
the celluloid to closely adhere to the matrix 
and faithfully reproduce the record thereof. 
When the celluloid and its film-coated sur- 
face have become perfectly dry, so as to form 
practically an integral cylindrical record with- 
in the matrix-cylinder, I separate the cellu- 
loid record from the matrix by bending the 
celluloid record inwardly away from the ma- 
trix at different points and then partially col- 
lapsing the record to allow it to be withdrawn 
from the matrix. This bending and collaps- 
ing of the celluloid record within the matrix 
does not injurethe record, because of itselastic 
nature. 

In place of the use of eslluloid for the rec- 
ord I may employ a mixture of beeswax and 
rosin. The ordinary record of commerce is 
made up of stearic acid, aluminium ora suit- 
able salt of alumininm, and caustic potash 
fused together into an intimate mass, which 
is molded into the desired shape. This ma- 
terial has a very high melting-point and could 
not be molded in a matrix of yvelatin formed 
according to my process, as the heat of the 
material in a fluid state would melt the rec- 
ord upon the gelatin matrix. I have discov- 
ered that a mixture of rosin and beeswax can 
be kept in fluid state at a very low tempera- 
ture—lower, ih fact, than the beeswax alone— 
and as the rosin tempers the wax and removes 
its objectionable viscous quality I am able to 
form a very satisfactory record of this mate- 
rial. The mixture of rosin and beeswax in 
about equal proportions is flowed into the gel- 
atin-film matrix or the matrix is dipped into 
tus fuid mixture and the mixture forms upon 
the matrix, as in the use of the semifinid so- 
lgvion of celluloid. The beeswax-and-rosin 


| record i§ allowed to dry aud harden, and in 
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drying it contracts and separates from the 
filin-iwatrix and can readily be removed, 

If desired, a suitable paper backing may he 
eoated with a film of celluloid or other suit- 
able record-forming solution and the semi- 
fluid film-surface impressed against the ma- 
trix to form the phonographie record. The 
paper backing may be in any preferred shape 


to suit the inachine for which the record is | 


prepared. 

Any other material suitable for the body 
of the record may be covered with the im- 
pressible fluid or semifluid material and a 
record impressed upon it, as above described, 
without departing from the spirit of ray in- 
vention. ) 

One disadvantage in the use of the ordinary 
commercial solution of gelatin in forming the 
matrices is that the yelatin is soluble in wa- 
ter, and therefore materials having water in 
their composition cannot be employed to form 
the records. ‘l'o avoid this objection, I pro- 
pose to render the gelatin solution waterproof 
by mixing. with the solution a suitable quan- 
tity of bichromate of potash and then expos- 
ing the mixturetothesun. Asis well kuown, 
this will produce a waterproof gelatin solu- 
tion. With the matrix formed of this water 


proof gelatin it is possible to use many ma- 
‘terials, such as silicate of soda, plaster-of- 


paris, starch, and other-materials which von- 
tain water. 
tin greatly broadens the scope of my inyen- 


‘tion, as many materials become available,for 
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making the records which could not other- | 


wise be used. 

The record formed as above described may 
or may not be of sufficient strength in itssif 
to withstand the wear and tear to whicha ree- 
ord issubjected. If the record isa more film, 
as when made of celluloid solution, it is nee- 
essary to strengthen it by providing it with 
a suitable backing. This backing may bea 
properly-shaped paper form or it may be plas- 
ter-of-paris or other material 4, molded inte 
the filin-record around a suitable mandrel or 
former. In Fig. 6 I have shown the film-rec- 
ord upon a backing 4 of molded material, 
such as plaster-of-paris. 

It will of course be understood that I do not 
limit myself to any particular shape of rec- 
ord, my invention being equally applicable 
for makiuy acy lindrical or a flat record. 

In using the term “dipping” I mean to 
cover flowing the fluid coating material upon 
the matrix or record surface, immersing the 
matrix or master-record in the coating mate- 
rial, or otherwise covering the matrix or rec- 
ord surface with the impressible fluid orsemi- 
fluid material. 

As above stated, the record may be made 
from the film-matrix by electroplating in the 
usual well-known way without departing 





The waterproofing of the gela-_ 





ol} 


ing a solntion of asuitable material inte .on 


intended to cover the use of yr suitable mate- 
rial in any impressible state, whether fitiid or 
semifluid and whether the material is applied 
direet to the matrix or record or is first ap 
plied to a backing or ‘body material and af- 
terward brought into contact with the matrix 
or record. 

Having thus described my invention, what 
I claim as new therein, and desire to secure by 
Letters Patent, is— 

1. The herein-descrived process of produe- 
ing sound-records, which consists in forming 
a matrix of the desired record, then coating 
the matrix with a solution of a suitable ma- 
| terial to form thereon a film-record,and finally 
separating the film-record from the matrix, 
as set forth. 

2. The herein-described process of produc- 
ing sound-records, which consists in forming 
a matrix of the desired record, then dipping 
the matrix in a solution of a suitable mate- 
rial, then allowing the coated matrix to dry 
to form upon the matrix a film-record, and 
finally separating the film-record from the 
matrix, substantially as set forth. 

3. The herein-described process of forming 
matrices of sound-records, which consists in 
coating a master-reeord with a solution of a 
suitable material and allowing it todry there- 
on to form upon the master-record a film- 
matrix, and then removing the master-record, 
as set forth. 

4. The herein-described process of forming 
matrices of sound-records, which consists in 
dipping a master-record in a solution of 4 
suitable material, allowing the coated master- 
record to dry, and finally removing the mas- 
ter-record from the film-matrix, substantially 
as set forth. 

5. The herein-described process of dupli- 
cating sound-records which consists in coat- 
ing a “master-record with a solution of a suit- 
able material and allowing it to dry to form 
upon the master-record a film-matrix, then 
/removing the master-record from the film- 
matrix, and finally forming a suitable mate- 
rial in the film-matrix and removing the ma- 
trix from the duplicate record thereby pro- 
duced, substantially as set forth. 

6. The herein-deseribed process of duplicat- 
ing sound-records, which consists in dipping 
or “flowing a suitable coating material upon a 
master-record, allowing the same to dry and 
hardeu upon the record, then removing the 
uilaster-record from the matrix thus formed, 
and finally forming a duplicate record in or 
upou the matrix, substantially as set forth. 

7. The hergin-described process of duplicat- 


| ing soaund-records, which consists in dipping 


4% master-record in a solution-of a suitable 
material, thereby forming a film-matrix upon 
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to form a film-reeord thereon, then separat- 
ing the film-record from the matrix, substan- 
tially as set forth. 

8. The herein-deseribed process of duplieat- 
ing sound-records, which consists in dipping 
a master-record in a solution of gelatin and 
allowing it to dry, thereby forming a film- 
matrix upon the master-record, next break- 


ing or otherwise removing the master-reeord 


from the film-matrix, then dipping the film- 
matrix in asolution of celluloid and allowing 
it todry, forming a film-record upon the ma- 
trix, then separating the film-record of cel- 
luloid from the matrix, substantially as set 
forth. 

9. The herein-described process of duplicat- 
ing sound-records, which consists in dipping 
a master-record in a solution of gelatin and 
allowing it to dry, thereby forming a film-ma- 
trix upon the master-record, next breaking 
or otherwise reinoving the naster-record from 
the film-matrix, then dipping the film-matrix 


in a solutigr df celluloid and allowing it to | 


dry, forming a film-record upon the matrix 
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then removing the film-record of celluloid 
from the matrix, and finally mounting it 
upon a suitable backing, substantially as set 
forth. . 

10. The herein-described process of dupli- 
cating sound-records which consists in dip- 
ping a master-record ina waterproof solution 
of gelatin, then removing the master-record 
from the cim-matrix formed upon the same 
and finally forming aduplieaté record in the 
waterproof gelatin matrix and removing the 
record this formed from the matrix, sub- 
stantially asx set forth. 

11. As anarticle of manufacture, a sound- 
record cousisting of irregularities correspond- 
ing to sound-waves, the same being molded 
upon a horny surfaee formed by the evapora- 
tion of a solution upon a suitable matrix-sur- 


face, substantially as deseribed, 


FRANK L. CAPPS. 


Witnesses: 
A. BB. C. SALMON, 
WN. CARTER. 
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